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Executive Summary 


Introduction : 

The phase—i report had estimated the relative economics of power 
generation in the southern region through various available options. 
It also analysed the availability of coal and lignite for power 
generation in the region in the terminal years of the 7th and 8th plan 
periods. 

The present study <pha5e-2) examines the electricity demand 
projections in the region for the terminal /ears of 9th and iOth plan 
periods and the generation options available- It also evaluates the 
avaiiabiiit/ of coal, lignite and natural gas for power generation for 
the 9th and iOth plan periods. The study also covers the economics of 
power generation through various renewable sources of energy in the 
region- 

liethodol ogy s 

The long term forecast is only an indicative forecast which would 
facilitate identification of resources of power for advance action. 
These long term forecasts will have to be revised at periodic 
intervals when the outlines of the perspective development beyond 
seventh plan become available- The energy demand projections for the 
southern region has been derived from the report of the "Energy Demand 
Screening Group" set up by the planning commission in 1986. The 
supply options for hydro and nuclear have been derived from the 
National Power Plan 1987. The National Power Plan 1987 has projected 
an optimal generation e>span5ion plan and a feasible cum desirable 
generation expansion plan for the period upto 2000. There is a 
shortfall in hydro and nuclear capacity additions between the two 
plans and according to the report, this shortfall is likely to made up 
by increased thermal generation expansion in the feasible plan. This 
increase is very large and appears to be difficult to achieve- The 
Department of Coal, in consultation with the Central Electricity 
Authority, has prepared a paper on the likely thermal generation 
expansion schemes for the period 1995—2000 and beyond 2000 and also 



the coal requirements* This data has been used -for estimating thfii 
thermal contribution. 

For our study, we have assumed that the short-Fali in hydro and 
nuclear capacity additions between the optimum and -feasible plans of 
National Power Plan 1937 will materialise during the period 2000-05. 
For thermal capacity additions, we have assumed two scenarios -for 
2000-05 ; 

Scenario A : Ail new identified thermal generating schemes not^ 

linked to any coalfield to be in operation by 
2004-05, and 

Scenario B : Only SOX of the new identified thermal generating 

schemes not linked to any coalfield to be in 
operation by 2004-05. 

The demand and availability of coal for each coalfield and the 
linkages to power stations were obtained from the department of coal, 
While the demand for utilities is available for the period upto 2000 
and also beyond, the demand for other sectors is available only upto 
the period 1994-95. A 5 per cent annual growth in coal demand for 
other sectors beyond 1994-95 was assumed for Taicher and Godavan 
coalfields and also a 5 per cent growth in production plan beyond 2000 
was assumed for Taicher Coalfield and the coal balance sheet was 
prepared. For lignite availability and power generation, the 
corporate plan of NLC Ltd was used. 

Summary findings of the study 

1. Electricity demand and Supply : 

An electricity balance sheet has beer^ drawn for the years 1999- 
2000 and 2004-05 for the southern region. In 1999-2000 there is a 
surplus in energy demand of 2342 kWh but a deficit in peak load demand 
of 1737 MW. In 2004-05, for scenario A, there as a surplus over 
energy demand of 11258 HkWh but a deficit of 3561 HW in peak load 
demand. But for scenario B, in 2004-05, there is a deficit of 11016 
MkWh in meeting the energy demand and a deficit in peak load demand of 
6193 MW. 



2 . 


Coal demand and supply : 

The total coal demand Tor all thermal power stations <e>iisting^ 
on-going and new schemes) in the southern region increases from 30.33 
HT in 1994-95 to 36.01 MT in 1999-2000 and to 68.07 MT in 2004-05, 
Thus there is a very large increase of 32-06 MT in coal requirement 
for the period 2000-2005 out of which new thermal schemes with a total 
generating capacity of 8100 MW and requiring 28.16 MT of coal by 2004- 
05 are not iin^^ed to any coalfield. 

It was brought out in the phase-1 report that Godavari coalfield 
which IS the major coalfield supplying coal to thermal power stations 
in the region cannot meet the coal requirements in 1989-90 and 1994— 
75. the deficit from this coalfield further increases to 5.51 MT in 
1999-2000 and 11-42 MT in 2004-05. Thus this coalfield is already 
linked beyond its capacity. 

Talclier coalfield is the only other coalfield which can supply 
coal to consumers in the southern region and as brought out in phase-I 
report^ has a surplus coal availability of 6.54 MT in 1994-95 and 
therefore linked to power stations in the southern region from 8th 
plan onwards- As per the coal balance sheet drawn in this report, it 
IB indicated that this coalfield will have a surplus coal availability 
of 1.33 MT in 1999-2000 and 0.5S MT in 2004-05, after taking into 
account all new linkages on this coalfield. Taking both the 
coalfields together there is a deficit of 3.68 MT in 1999-2000 and 
10.84 MT in 2004-05. Over and above this deficit, there is a demand 
of 28.16 MT from new power schemes in the southern region which are 
not linked to any coalfield. Therefore, there will be shortfalls in 
coal supplies to the region in the terminal years of 9th and lOth plan 
periods, which will adversely affect addition of new thermal 
generat 1 on schemes- 


The 

coal from 

1 Godavari 

Coalfield 

Will be 

transported to 

the 

consumer 

by rail 

except 

for 

pit-head 

thermal 

stations where 

the 

movement 

will be 

though 

merry-go-round 

system 

of transport. 

The 


transport of coal from Taicher can be by all rail means or rail cum 
sea route. It was brought out in phase-I report that transport of 



such large quantities oi coal during the 8th plan period may be 
affected due to capacity constraints and operational problems in rail 
transport and lack of port capacities and large ships for rail cum sea 
route. The quantities of coal to be transported increase rapidly 
during 9th and 10th plan periods and therefore movement of coal may 
prove to be a severe constraint for supplies to the regiori. 

3. Lignite availability from Neyveli 

Apart from the new project proposals of NLC presently under the 
consideration of the government, four potential blocks have been 
identified for e>jploitation of lignite deposits at Neyveli, It is 
projected that the lignite production capacity wall increase from 21 
HT in 1994-95 to 32 MT in 1999-2000 and 42 MI in 2004-05. This will 
result in addition to thermal generating capacity at Neyveli by 1500 
MW in the 9th plan and 1630 MW in the 10th plan periods. This 
addition from lignite based thermal schemes will help in meeting the 
energy demand in 1999-2000 and 2004-05 in the southern region. 

4. Natural gas 

According to the Advisory Board on Energy's report "A perspective 
on Energy Demand and Supply in India in 2004-05", the proved reserves 
of natural gas in the southern region is only 0.125 mcmd in Cauvery 
offshore basin- Therefore, without a proper assessment of the gas 
reserves in the region, it will be difficult tc3 asse^.s its 
contribution in the total supply options. However, if natural gas is 
available in sufficient quantities and if it is utilised for combined- 
cycle power generation in the region, it may prove to be economical. 
It will also greatly relieve the bottleneck in coal transportation. 

5. Power generaticHi through renewable sources of energy 

The cost of generating power using renewable sources of energy is 
at present high as compared to conventional means. Also many of these 
systems are either in RS^D stage or in experimental field testing and 
moreover their potential for the region has not been assessed. 
Therefore these resources cannot be expected to contribute 
significantly to meet the growing energy demand in the southern region 



up to the period 2004—05- However they will be tapped -for sped-fie 
purposes in selected locations for meeting local needs. The economics 
o-f power generation from four renewable sources namely solar, wind, 
biomass and small h/dro has been worked out in the report. A summary 
of the cost of power from different resources is given below s 


System Cost of power <Rs/kWh) 


1> 

Small h/dro power 

1.26 

11 > 

Dendro thermal power plants 

1.53 

111) 

Windfarm 

2. 11 

1 v) 

Bio-masB gasification 

1.80 

v) 

Annual waste gasifier gen-set 

1.80 

VI ) 

Gobar gas - diesel gen-set 

3.71 

VI 1 > 

PhotoVOitaic (Solar) 

10.14 to 20.54 


Recommendations : 

1. Due to the ever growing demand for energy in the region and 

keeping in view the results of the analysis of various factors 
involved in the study, it is recommended that the lignite 
deposits at Neyveii should be exploited fully for additional 
power generation in the region. 

2. A proper assessment of the natural gas reserves in the region 

should be done so that its contribution in the total power 
generation can be assessed- 

3. Adequate data base and information should be built up on the 

renewable sources of energy especially wind energy in the region. 






CHAPTER - 1 

FORECAST OF ELECTRICITY DEMAND FOR THE SOUTHERN REGION 

<1994-95 to 2004-05) 

1,1 Electricity Demand Forecast : 

The Twelfth Electric Power Survey (1985) has estimated the load 
forecasts for ail the States in the southern region upto the year 
2000- In these exercises, while the trend analysis and end-use method 
were used for assessing the demand of domestic, commercial, 
agricultural and other miscellaneous consumers, econometric models 
correlating 'value added' with 'electricity consumption' were used for 
estimating the demand in the industrial sector. The power 

requirements of the southern region as per different studies at the 
end of various plan periods alongwith corresponding growth rates are 
shown in the Table below: 


Table - 1 s Energy Requirement and Peak Demand Forecasts 


6th PI an 
<1934- 
1985) 

Growth 
Rate 
during 
7th Pi 
(7.) 

7th Plan 
(1989- 
1990) 
an 

Growth 
Rate 
during 
3th Plan 
(7.) 

8th Flan 

<1994- 

1995) 

f 

Growth 
Rate 
during 
9th PI 
(7.) 

9th Plan 
<1999- 
2000) 
an 

Energy Rec]uirement 

(MKWH) 






As per the 
NFS - 1933 

40314 

8.3 

60032 

7.6 

86583 

7.5 

124103 

As per the 
WGP-19B4 

39542* 

11.3 

67509 

8.6 

101842 

NA 

NA 

As per the 
NFS-1985 

39542 

11.9 

69296 

9.6 

109505 

9.6 

173507 

Peak Load 

<MW} 







As per the 
WPS - 1983 

8618* 

8.9 

13211 

8. 1 

19541 

7,6 

28224 

As per the 
WGP-19S4 

6809* 

12-3 

12175 

8.4 

1B248 

NA 

NA 

As per the 
WPS-1985 

6809* 

12.9 

124B5 

9.6 

19711 

9.6 

131202 


Actual for 1984-85 (restricted demand) 
Source: National Power Plan - 1987 <CEA document) 


The Advisory Board on Energy (ABE) and the Planning Commission are now 
in the process of formulating computer based models for evaluating 
various demand supply options for making long term development plans 
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•for the energy sector. The Planning Commission has set up an "Energy 
Demand Screening Group" to review the assumptions and methodoiogy of 
demand forecasts adopted in some recent reports and to project energy 
demands for the different sectors. The Advisory Board on Energy m 
its report on "A Perspective on Energy Demand and Supply in India in 
2004-05” <May 1935) has analysed the total demand for energy in India 
in 2004-05 and the supply options for meeting the energy demand. As 
per this analysis, the regional distribution of energy requirement has 
been done based on two methods namely i) using the 1902/83 pattern of 
distribution and assuming that the same proportion would prevail in 
2004/05 and ii) using an average of 1960/61 - 1902/83 distribution and 
assuming that this average proportion would remain in 2004/05. The 
1960-61 to 1982-83 electricity consumption regionwise is given in the 
table below; 


Table - 2 ; Regional Electricity Consumption (1960-61 to 1982-83) 
(in bkWh) 


Year 

Northern 

Western 

Southern 

Eastern + NE 

Ail India 

1960-61 

2.57 

4.61 

3.98 

(23.5) 

5. 75 

16.91 

1965-66 

6.10 

3.16 

6.80 

(22.6) 

9.03 

30.09 

1970-71 

11.12 

13.77 

12.34 

(25.4) 

11.24 

43.47 

1975-76 

16.29 

19.24 

16.30 

14.23 

66.06 

1982-83 

23.34 

31.97 

26.05 

(25.1) 

17.44 

103.30 


Figure in parenthesis indicate the share of southern region in the 
total energy consumption. 

Source : ABE Report on ”A Perspective on Energy Demand and Supply in 
India in 2004-05” 

The ABE has also used two scenarios - High and low for demand 
projection. The electricity demand for the two scenarios using the 
above assumptions has been projected and is given below : 


Table -3s Electricity demand in Southern Region in 2004-05. 



Electricit> 

' demand in (MkWh) 

1. 

Using 1932/83 pattern of distribution 

Low 

High 

125700 

148600 

■7 

^ m 

Using an average of 1960/61 to 1982/83 

Low 

123600 

— 


High 

146000 









The Energy demand screening group submitted its report to the 
planning commission in August 1986. The Group has estimated the 
electricity requirement -for the terminal years of 8th, 9th and 10th 
plan periods -for the country. The details are given in Annexure 1.1. 
Using the same assumptions as taken by ABE, the electricity 
requirement -for the southern region has been worked out. The details 
are as unders 


Table - 4 x Energy Demand in Southern Region 


Electr 1 city 

Requirement in MkWh 

1994-95 

1999-2000 2004-95 


1. Using 

1932/83 pattern of distribution 

9425B 

142460 

196741 

2. Using 

an average of 19v60-61 to 1932-33 

92&0& 

139963 

193925 


Peak Load demand: 

The Twelfth Electric Power survey <1985) report has made the 
forecasts beyond 1939-90 by projecting the overall energy requirements 
and peak load on the basis of anticipated trends during the seventh 
plan period- The energy demand screening group has projected the 
electricity requirements for the terminal years of 8th, 9th and 10th 
plan as given in Anne>:ure~l - 1 - This is the latest available report on 
electricity demand projection. The CEA forecasts the peak demand in 
the southern region to be* ISX of the annual energy demand, and 
appilying thus ratio to the energy demand projected in Table 4, the 
peai load demand is derived as given in the table below s 


Table — 5 s Peak load demand in Southern Region 




Peak 

load demand 

(MW) 



1994-95 

1999-2000 

2004-2005 

Usi ng 

Usi ng 

i9S2/83, pattern o-f distribution 

an average o-f 1960—61 to 1982—S3 

16966 

16669 

25643 

25193 

35413 

34906 











CHAPTER - 2 
Gen^ation Options 


Introduction : 

The Southern region is endowed with hydro-electric resources and 
coal and lignite deposits. The major hydro-electric projects are 
situated in the west -flowing rivers namely Sharavati, Varahi , Periyar 
etc. and the east flowing rivers namely frishna, Cauvery, Godavari 
etc. As per the latest hydro electric survey carried out by the 
Central Electricity Authority, the total hydro electric potential of 
these two river systems has been assessed as 11740 MW (at 60X PLF) out 
of which 41.47. is already developed, 9.5>1 is under development. Apart 
from hydro resources, the region has large lignite deposits in Tamil 
Wadu and the only coal deposits in Andhra Pradesh. Proper balance 
between thermal and hydro power in the overall generating capacity is 
an essential pre-requisite for a reliable and efficient power supply 
system. Therefore, in the recent years, there has been a steady shift 
towards thermal power generation in the Southern Region. 

Installed Capacity at the end of the 7th and 8th Plan periods : 

As brought out in the Phase 1 report, the Southern region had a 
total installed capacity of 11360.5 MW in 1985-86 which included 6998 
MW (61.67.) hydro, 3892.5 MW (34.37.) thermal and 470 MW (4.17.) nuclear. 
The estimated installed capacity at the end of the 7th Plan (1989-90) 
would be 15493 MW out of which 8450 MW (54.57.) would be hydro, 6572 MW 
(42.4) thermal and 470 MW (3.17.) nuclear. At the end of 8th Plan 
period (1994-95), the total installed capacity is estimated at 22986 
MW of which 11244 MW <48.97) will be hydro, 11272 MW (497.) will be 
thermal and 470 MW (2.17) nuclear. While the installed capacity in the 
region is expected to go up substantially, the hydro electric share 
would decline from 61.67 in 1985-86 to 54.57 in 1989-90 and 43.97 in 
1994-95. 

National Power Plan - 1987 : 

The Central Electricity Authority in their latest report 
National Power Plan — 1987" have analysed the generation capacity 
expansion options for ail regions. They have estimated optimal 
generation expansion plan additions to installed capacity tor a 15- 


4 



year period (1985—2000) and also a feasible cum desirable generation 
expansion plan. The study has taken into account the benefits -from 
sanctioned schemes, CEA cleared schemes and proposed new schemes. The 
details of these schemes for the southern region are given in the 
following paragraphs: 

Optimal generation expansion plan <1985-2000) : 

Benefits from sanctioned schemes : 

Sanctioned schemes aggregating to 8892 HW capacity were in 
various stages of execution in this region. The benefits anticipated 
from these sanctioned projects during the 7th, 8th and 9th plan period 
are as under : 


Table — 6 : Benefits from sanctioned and on—going projects 


Benefits of Generation 

Anti Clpated 
7th Plan 

Benefits 
ath Plan 

during <MW) 

Vth Plan 

Hydro 

2116 

467 

374 

Thermal 

3100 

2600 

— 

Nuc1 ear 

235 

— 

— 

TOTAL 

5451 

3067 

374 


Source : National Power Plan - 1987 


The details of these schemes are given in Annexure - 2.1. 

Benefits from CEA cleared schemes : 

There are several projects which have been cleared by the Central 
Electricity Authority and are pending for government approval. The 
total capacity of these projects is 1807 MW and the details are as 
under : 


Table - 7 s Benefits from CEA Cleared Schemes <MW> 


Type 

7th Plan 

8th Plan 

9th Plan 

Hydro 

2 

1487 

— 

Thermal 

318 

— 

— 

Nuclear 

— 

— 

-* 

TOTAL 

320 

1487 



Source : National Power Plan, 1987 

Details of these scheme are given in Annexure — 2-1. 


Benefits from New Schemes : 

Several new schemes have been identified for bridging the gap 
between demand and supply during the 8th and 9th plan periods. The 
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total capacity of the new schemes is 6035 MW and these may yield 
benefits during Sth and 9th plan periods. The details of the schemes 
are given in Annexure - 2.1. These are based on detailed studies 
undertaken by CEA to identify new hydro and thermal power plants to 
meet the anticipated demand. Summary of plant-wise additions to 
installed capacity is given in Table below : 


Table - 8 : Optimal Generation Expansion Plan Additions to Installed 

Capacity <1985-2000 AD) in Southern Region. 


Item Capacity Additions required 

during (MW) 

7th 

Plan 

Sth Plan 

9th Plan 

(1935-90) 

(1990-95) 

(1995-2000) 

1- Peak Demand to be met 

12485 

19711 

31202 

2. Details ot Capacity 




additions 




I. Sanctioned projects <MW> 




Hydro 

Thermal 

2116 

467 

374 

3100 

2600 


Nuc1ear 

235 


- 

Sub-Total 

5451 

3067 

374 

II. CEA Cleared Schemes <MW) 




Hydro 

Thermal 

o 

J- 

1487 

— 

313 

— 

— 

Nuc1 ear 


- 

- 

Sub-Total 

320 

1487 

- 

III. New Schemes (MW)* 




Hydro 

- 

400 

5200 

Thermal 

- 

5000 

8000 

Nuclear 

— 

1440 

1500 

Sub-Total 

- 

6340 

14700 

IV. Total Capacity Additions <MW> 




Hydro 

Thermal 

2118 

3418 

2354 

7600 

5574 

8000 

Nuclear 

235 

1440 

1500 

Sub-Total 

5771 

11394 

15074 

V. Installed Capacity (MW) 




Hydro 

8471 

10825 

16399 

Thermal 

(52.5y.> 

7206 

(39.37.) 

14806 

(3a.5>:> 

22806 

Nuclear 

(44.6/:) 

(53.87.) 

(53.57.) 

470 

1910 

3410 


(2.97.) 

(6.97.) 

(8.07.) 

TOTAL 

16147 

27541 

42615 


* Capacity additions by plans from new projects are based on the 
results of optimisation studies. 

Source : National Power Plan 1997 - CEA document (1987) 
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Feasible cum Desirable Generation Expansion Plan <1985-2000) s 

The optimum programme -for power development in the region 
includes several hydro electric and nuclear projects on which advance 
action has to be initiated in the 7th plan in order to achieve timely 
benefits. The resources may not permit taking up some of these new 
projects during the 7th plan period. This will result in shifting of 
power development plan and the benefits will be derived in subsequent 
plan periods- In order to achieve the desired level of demand—supply 
balance and system reliability, it would be essential to take up 
schemes with shorter gestation period like gas, coal or lignite based 
thermal power generation in place of hydro projects which have 
compar 1 t 1 vely longer gestation periods. Therefore, CEA in its report 
National Power Plan 1987, has prepared a feasible cum desirable power 
programme for 8th and 9th plan periods. A summary of the overall 
capacity additions envisaged and their category-wise details are given 
in the table below s 


Table -95 Feasible-cum-desirable generation expansion plan 
Plan—wise additions to installed capacity <1985—2000) 

SOUTHERN REGION : 


ITEM 


Capacity 

7th Plan 
<1985-90) 

additions required <MW) 

ath Plan 9th Plan 

(1990-95) (1995-2000) 

1 . E^enicirid to 

be met (MW) 

124B5 

19711 

31202 

2. Details o-f c-apa 

Ip Sar»ct 1 one-d 

Hydro 

city* additions : 

Project (fiw> 

2116 

467 

374 

Tnermai 


3100 

2600 

— 

Nuciear 


235 

— 


Sub-Total 


5451 

3067 

374 

11 - CEA Cleared 

Hydr o 
Tnermai 

Schemes <MW) 

2 

1487 



318 

— 

— 

Nucl ear 


320 

““ 


Sub—Total 


320 

1487 

- 

11 1 - New Schemes 

Hydro 

Tnermai 

. <MW) 


413 

4502 


— 

5730 

9600 

Nuclear 


— 

470 

970 

Sub-Total 


— 

6613 

15072 


(Contd /.> 
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ITEM 


Capacity additions required (MW) 

7th Plan 3th Plan 9th Plan 

(1985-90) (1990-95) (1995-2000) 

iv. Total Capacity 

Additions 

(MW) 



Hydro 


2118 

2367 

4876 

Tnermal 


3418 

8330 

9600 

Nuclear 


235 

470 

970 

Sub-Total 


5771 

11167 

15446 

V. Installed Capacity (MW) 





(Sixth 

Plan) 



Hydro 

6353 

3471 

10838 

15714 


(61.27.) 

•,52.5/1) 

( .'9 . ) 

(36.771) 

Thermal 

3788 

7206 

15536 

25136 


(36.57.) 

(44.671) 

(56.771) 

■,50.371) 

Nuclear 

235 

470 

94u 

1910 


(2.3>:) 

(2.97.) 

',3.47.) 

(4.57.) 

Sub-Total 

10376 

16147 

27314 

42760 


Source : National Power Plan 1987 <CEA document) 

It can be seen from the table that the share of hydro-electric 
power declines to 36.7X by the end of the 9th plan period. The fall in 
hydro is due to the tact that the bulk of hydro-electric power is 
developed or under development in the region and there is no other 
option except to install more and more thermal capacity (both cnal and 
lignite) for meeting the anticipated levels of demand. The details of 
the various schemes are given in the Annexure - 2.2. 

Feasible cum Desirable Capacity Additions During the 10th Plan 
<2000-05) 

The CEA in the National Power Plan 1987 have projected the 
generation capacity additions only upto the year 1999-2000 based on an 
optimal generation plan and a feasible generation plan. There is a 
shortfall between the optimum and the feasible plans in respect of 
hydro and nuclear power projects. According to the report, this 
shortfall is to be bridged by installing additional thermal generating 
capacity in the region. The details are as under : 


a 







Table 


lO 


: Di-fTerence between Optimuin and Feasible power generation 

expansion plans. 


Category Capacity Additions Required <MW> During 

7th Plan 8th Plan 9th Plan 


1. 

Hydro 

Optimum Plan 

Feasible Plan 

Shortfal1/Surplus 

2118 

2118 

2354 
2367 
( + > 13 

5574 

4876 

698 


Thermal 

Optimum 

Feasible Plan 

Sbort-f al 1 /Surplus 

3418 

3418 

7600 
3330 
(+) 730 

8000 

9600 
(+> 1600 

3 - 

Nuclear 

Opt 1 mum 

Feasible Plan 

Short fail/Surplus 

235 

235 

1440 
470 
<-) 970 

1500 

970 
(-) 530 


Source s National Power Plan 198/ 

However, tor drawing an electricity balance sheet for the year 
2004—.)5, we assume that this shortfall in hydro and nuclear power plan 
will materialise during the period 2000—U5. 


Thermal Power expansion Plan i 

The feasible-cum desirable thermal power expansion plan as given 
in Table - 9 above is highly optimistic and difficult to achieve. 
Recently an exercise has been carried out by the department of coal in 
consultation with CEA and according to this analysis, the thermal 
power expansion plan for the terminal years of 8th and 9th plans are 
5410 MW & 3130 MW respectively. Details are as under s 


Table - 11 : Thermal Power GeneratingCapacity^^pansionPlan 

Capacity Addition <MW) 


Name of Power Station 


1994-95 1999-2000 


1. Vijayawada <unit 3,4) 

2. Ramagundam 

3. Mudannur 

4. Manuguru STPS <unit 1,2) 

5. Raichur <unit 3,4) 

6. Mangalore <unit 1,2) 

7. Kayakulam <unit 1,2) 

8. North Madras <unit l,2,o) 

9. Tut 1 corin (unit 4,5) 

lO. Mettur Ext. . ^ 

14 : 

TPS-l Exp (2X210) 
TPS-3 (3X500) 


420 

— 

1000 

— 

420 

— 


lOOO 

420 

— 

420 


210 

2i0 

630 

— 

420 

— 

210 

’ 

— 

420 

1260 

1500 


TOTAL 5410 3130 


Source : Department of coal for coal based TPS NLC Corporate 
Plan (1987) for lignite TPS. 
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All these power schemes have been linked to either Godavari or 
aicher Coalfield, In addition to these power plants, a number of new 
hermal power schemes have been identified which will yield benefits 
feyond 2000, Ejicept Manuguru SIPS and lignite TPS, these new schemes 
lave not been linked to any coalfield- The list of these schemes with 
-heir capacities are given in the table below : 


‘able - 12 : List of new thermal power schemes which 

will yield benefit beyond 2000. 


Jame of Station 

Capacity (MW) 

1. Kaiingapatnam 

1000 

2. Vijayawada \unit Oj 

500 

3. Mudannur (unit 3) 

500 

4. Manuguru (unit 3^4) 

1000 

5. Raicnur (unit 0 , 0 ) 

420 

6, Mangalore (unit 3,4) 

1000 

7. New TPS (Kerala) 

cj30 

8. Pondicherry 

420 

9. New TPS (Central) 

1000 

^0. North Madras (unit 6,7) 

1000 

Li. Cuddalore 

630 

L2. Kanyakumari 

1000 

13. NLC 4th (3x210) & 5th (2x500) TPS 

1630 

TOTAL 

10730 


Source : Department of Coal and NLC Corporate Plan- 


If ail these thermal schemes are in operation by 2005, the 
ihermai capacity addition during the iOth plan period will be 10730 
■tW. This figure is used for thermal capacity in preparing the 
alectricity balance sheet for 2004-05- 


‘or the year 2004-05, two scenarios are assumed viz. 

A; All new identified coal-fired thermal power stations not yet 
linked to a coalfield with a total capacity of 3100 MW will 
be in operation in 2004-05 for deriving peak availability 
and energy availability. 

8: Only 507. of new identified coal-fired thermal stations not 
linked to any coal field <507. of 3100 MW) will be in 
operation in 2004-05 for deriving peak availability and 
energy availability. 


Electricity Balance Sheet for the Southern Region: 

Based on the demand forecasts of the Energy Demand Screening 
Group report <Augu5t 1986) and the hydro, thermal and nuclear power 
projects likely to be commissioned during 7th, 3th, 9th and 10th plan 
periods as per the National Power Survey 1997 department of coal 
document 1987, and our own analysis, an electricity balance sheet is 
drawn. The following table gives the balance sheet details : 
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TablB 13 t Electricity Balance Sheet tor the Southern region 


SI - Nd 

. 11 em 

1994-95 

1999-2000 2004 

(A) 

-05 

<B> 

a) 

Installed capacity <MW) 

22986 

32716 

44661 

40611 


a) Hydro 

b) Nuclear 
c> Thermal 

11244 

470 

11272 

15693 

1910 

15113 

16378 

2440 

25843 

16378 

2440 

21793 

ai > 

Peak Availability (MW) 

16698 

23906 

31852 

29220 

111 ) 

Energy Availability (MkWh) 

100293 

144732 

207999 

185725 

1V> 

Peak load demand <MW) 

19711 

25643 

35413 

35413 

v) 

Energy Demand <MkWh> 

109505 

142460 

196741 

196741 

VI > 

Deficit in Peak load (MW) 

<-)3013 

<-)1737 

<->3561 ( 

-)6193 

VI 1 ) 

Si\rpi us/def 1 Cl t in Energy 
DefTtcind (MkWfO 

(-)9212 

(+)2342 

<+>11258 (- 

>11016 

A : 

8100 MW of additional capacity 
installed during Tenth Plan. 

< as yet 

uni 1 nked 

to coalfields) is 

B : 

4050 MW of additional capacity 
installed during Terith Plan. 

(as yet 

unlinked 

to coalfielde) is 


Notes s 


1. 1994-95 -figures are taken -from phase-l report. 

2. Energy demand figures -for 1999^-2000 and 2004-05^ derived -from 
‘‘Energy Demand Screening Group” report <Augu5t 198^)- 

3. Peak load demand derived from energy demand figures in \2) above- 

4. Peak P.L.F. of 0.65 assumed for thermal and 0.8 assumed for hydro 

nuclear in 1999-2000 and 2004—05- 

5. Ar»nual PI F of 0.6278 <5500 hours) assumed for thermal stations 
and 0.4 (3500 Mrs) assumed for hydro and nuclear power stations 
in 1999-2000 and 2004—05- 

6- For lignite fired power station, a new capacity of 1500 fiW 
<ThermaI-ilI) will be in operation in 1999-2000 and an additional 
capacity of 1630 HW <630 HW - Thermal-IV and lOOO MW Thermal-V) 
will be in operation in 2004—05. 
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CHAPTER - 3 


Availability of Coal and Lignite for Power Generation 

The gestation period for the development of mines and transport 
facilities are more often longer than the gestation period for the 
setting up of thermal power stations. While the first unit of the 
thermal power station on green site comes up within five years from ^ 
the date of sanction of the project, it invariably takes more than 5-6 
years for the development of an opencast coal mine which period may 
extend to 8-9 case of an undergroursd coal mine. Moreover, the 

development of a coal mine and associated infrastructure requires [ 
large investment. Because of these reasons, the development of a r.oal 
mine cannot be undertaken unless the demand forecast in respect of 
various coal consumers are made available to the Department of Coal. 
Therefore, the power sector prepares its perspective coal requirements 
over a long time horizon and supplies it to the Department of Coal and 
Ministry of Railways to enable them to undertake coordinated 
development of coal mines and transport infrastructure. 

The coal requirements for thermal power stations in the southern 
region for the terminal years of 3th Plan and 9th Plan was given in 
the Phase i report- The coal requirements depend upon the scheduled 
generation, quality of coal being supplied and the conditions of power 
station equipment- In respect of existing thermal power stations, 
assessment of coal requirements has been made on the basis of average 
coal consumption in the past period and in respect of new schemes, 
certain norms were adopted- 

The Department of Coal has earned out a fresh analysis (July 
1987) on the requirement of coal for thermal power stations for the 
years upto 2000 and also beyond 2000. The coal requirements for the 
power stations in the Southern Region are given in the Table below : 
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Table — 14 s Coal Requireinent.s for the Thermal Power Stations in the 
Southern Region 



Coal 

Category 

Requirements <MT> 
1994-95 1999-2000 

2004-05 

1. 

2. 

3. 

Existing schemes 
□n-going schemes 

New Proposed schemes 

12.61 

13.98 


12.61 

13.98 

12.61 

13.98 

a) 

b> 

c) 

Linked to Godavari Coalfield 
Linked to Talcher Coalfield 

Not Linked to any coalfield 

1.50 

2.24 


5.40 

4.02 

9-30 
4.02 
28. 16 

4. 

Total 

30 • 33 


36.01 

69.07 


Source : Department of Coal paper (July 1987) 


A detailed list of the various thermal power schemes with their 
capacities and coal requirements and linkages are given in the 
Anne?;ure — 3.1. The new thermal schemes which are not linked to any 
coalfield have a total capacity of SluO tiW and their ultimate coal 
requirement is 23.1d» HT. 


As can be seen from the table, there is a substantial increase in 
the demand for coal for the thermal power plants from jO-3o MT in 
1994 _ 95 ^ to 36.01 MT in 1999-20 and 68.07 MT in 2004-05. The 

major coalfield which supplies coal to the southern region is the 
Godavari coalfield in Andhra Pradesh. As brought out in the phase 1 
report, the production from this coalfield will not be able to meet 
the full demand in the terminal years of 7th and Sth plans. Therefore, 

Talcher coalfield in Orissa State has been linked to supply coal to 

Southern region during the Sth plan period. It was also found that 
Talcher is the only coalfield which has the potential and availability 
of coal in the 8th plan period to supply coal to consumers in the 
southern region. The coal fieldwise non-coking coal demand and 

availability for the terminal years of 8th and 9th plans are given in 
the Annexure - 3.2. The table below gives the summarised position in 
respect of coalfields which supply coal to southern region. 


Table - 15 


Coal Demand and Availability in 
Coal to Southern Region Consumers 


Coal-fields Supplying 
<Fig in M.T) 


Coalfield 1994-1995 

Demand Avail. Deficit/ Dem. 

Surplus 


1999-2000 
Av. Def 1 ./ 
Sur. 


2000-2005 
Dem. Av. Defi./ 
Surplus 


Godavari 35.54 
Talcher 17.60 


32.00 -3.54 

24.14 +6.54 


43.51 38.00 -5.51 51.42 

29.05 30.84 +1.85 37.97 


40-00 -11.4: 

38.85 + 0.5t 











Apart from these two coaifieids, Raniganj coalfield supplies 
about 2.27 MT/a to Tuticorin power station (units 1,2,3) and is 
projected to supply the same amount in 1999-2000 and beyond. The new 
units in Tuticorin power stations are linked to Talcher coalfield due ' 
to non availability of additional coal from Raniganj coalfield- 

Godavari Coalfield : 

As per the analysis carried out by the Department of Coal, the 
production capacity of this coalfield has been estimated at 38 MT in 
1999-2000 and 40 MT in 2004-05 which is taken as the ultimate 
production capacity- Because of the increased thermal generation 
e^jpansion plans drawn by CEA for the southern region, the demand on 
this coalfield is increasing rapidly. A balance sheet on coal demand 
and availability has been prepared and is given in the table below; 


Table - 16 : Godavari Coalfield Coal Balance Sheet for 1994-95, 

1999-2000 and 2004-05 (Fig. in M.T.) 



1994-95 

1999-2000 

2004-05 

Demand 




Power (Utilities) 




- Existing Units 

11.34 

11.34 

11.84 

- Sanctioned schemes 

11.41 

11.41 

11.41 

“New proposed schemes 

1.50 

6.96 

12.36 

Power (Captive) 

0.74 

0.74 

0.74 

Power (Total) 

25.49 

30.95 

36.35 

Non-Power Sector 

10.05 

12.56 

15.07 

Total Demand 

35.54 

43.51 

51.42 

Total Production Plan 

32.00 

33.00 

40.00 

Deficit 

i-) 3.54 

<-) 5.51 ( 

-) 11.42 


Note : 1. Requirements of coal for captive power stations is assumed 

at the same level as in 1994-95; 

2. For non-power sector, an average annual growth of 57. is 
assumed over 1994-95 demand; 

3. Production capacity for 2004-05 is assumed as 40 MT. 

Source ; Department of Coal. 

The detailed linkages to power houses from this coalfield is 
given in Annexure - 3.1. The production plan details are given in 
Anne>!ure - 3.3. 

Talcher Coalfield : 

The potential of this coalfield has already been covered in the 
Phase 1 report- As per the analysis, there is a surplus coal 
avaiic-'hility of 6.54 MT in 1994-95 which can be supplied to the 
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consumer 5 in the Southern Region^ The constraints in achieving the 
production level in 1994—95 were also covered. Since Talcher coalfield 
IB a potential coalfield for supply of coal to power stations in the 
Southern Region^ more and more power stations are being linked to 
this coalfield. An analysis has been carried out and the balance sheet 
on coal demand and availability has been prepared and is given in the 
following table : 


Table —17 : Talcher Coalfield Coal Balance Sheet for 1994—95, 

1999-2000 and 2004-05 <Fig. in M.T.) 



1994-95 

1999-2000 

2004-05 

Demand 




Power < ytliities) 




- Existing Units 

1.6.1 

1.61 

1.61 

- Sanctioned schemes 

3- 35 

3. 35 

3.35 

-T>iew proposed schemes 

4.57 

15. 19 

22.37 

Power < Captive) 

4.93 

4.93 

4.93 

Power (Total) 

14.46 

25.08 

32.26 

Non-Power Sector 

3. 14 

3.97 

5.71 

Total Demand 

17.60 

29.05 

37.97 

Total Production Plan 

24.14 

30.84 

38.55 

Surpius/Def 1 cit 

<+) 6.54 

<+) 1.83 

<+> 0.58 


Assumptions : 

1- Ccjai requirement for captive power station is kept at the same 
level as in 1994—95; 

2- For non-power sector, an average annual growth of 5/- is taken 
over 1994-95 demand; 

5. Pr oUur t a ort plan for the p»er i od 2000-05 as assumed to grow at a 
rate of 5/1 an?iually. 

Sour c e : he [u-.r i meni of Coat . 

Ihe deiaiieci 1 i ru age of power stations to this coalfield is given in 
Arine>: ur e - 5 - 1 - Trie production plan details are given an Anne^:ure — 3-4- 

Lignite from Neyveli : 

As per the corporate plan document ‘CJan 19871 of NLC Ltd- , the 
new mine schemes awaiting government clearance are i> Mine I e>;pension 
from MT/a to 10.5 MT/a which may produce lignite during 8th plan 

period to feed an additional thermal generating capacity of 420 MW and 
11 ) Mine III with a capacity of 11 MT/a which may start production in 
9th plan and is linked a thermal generating capacity of 1500 MW. 
Apart from these new schemes, four blocks have been identified for 
e^iploitat 1 on which can be worked by establishing three new mines- The 
details are as under z 
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Table - 18 : Ugnite reserves in new blocks at Neyveli 


Mine 

Geol.Reserves 

M.T. 

Mineable Reserves 

M.T. 

Production 
capacity 
M.T./a 

Mine IV 

154 

139 

4.0 

Mine V 

375 

338 

10.0 

Mine VI 

274 

247 

6.5 

Total 

803 

724 

20.5 


Source : NLC Corporate Plan (Jan. 1987) 

Thus the establishment of three new mines could ser-ze generating^' 

t 

units of about 3130 MW aggregate capacity if power alone is to be j 
produced. The details of estimated total power generating capacity and] 
the lignite requirements upto the year 2004-05 are given in the table 
below : I 


Table-19 : Thermal Power capacity and lignite capacity in Neyveli 


TPS 

Capacity 

(MW) 

Lignite 

1994-95 

Requir ement (MT) 
i999-2000 2004-05 

Status 

Linkage 

1. TPS-I 

600 

6.0 

6.0 

6.0 

Existing 

Mine 1 

2. TPS-II 

1470 

10.5 

10.5 

10-5 

On-going 

Mine 2 

3. TPS-I Ext 

420 

4.0 

4.0 

4-0 

New 

Mine 1 

4. TPS-I11 

1500 

- 

11.0 

11.0 

New 

Mine 3 

5. TPS-IV 

630 

- 

- 

4.0 

New 

Mine 4 

6. TPS-V 

1000 

- 

- 

6.5 

New 

Mine 5 

\ ujUU ) 

5620 

20.5 

31.5 

42.0 



Source: NLC Corporate 

Plant (Jan 

. 1987) and 

National 

Power Plan 1987- 

TPS-V 

{3rd unit 

- 500 MW) 

and TPS-VI 

(1000 MW) 

may be 

commi- 


ssioned beyond 2005. 

The Geological Survey of India have also identified potential 
deposits of lignite in Bahur area (partly in Tamil Nadu and partly in 
Pondicherry) with ae also identified potential deposits of lignite in 
Bahur area (partly in Tamil Nadu and partly in Pondicherry) with an 
estimated reserves of 250 MT. This area could be developed into a mine 
of 6 MT/a capacity. GSI is carrying out exploration activities in 
Trichy district where sizeable reserves of lignite are indicated. 
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Natural Gas trom Cauvery and Godavari Basins i 

ABE'S report, ”A Perspective on Energy Demand and Supply in 200*4— 
05*', has not indicated any gas based generating capacity in the 
Southern region by 2004—05 because o-f very low level ot proved gas 
reserves in the region- According to the Di 1 and Natural Gas 
Commission, production potential of natural gas based on 
prognosticated reserves in the southern region is 26-42 million cubic 
metres per day- <Cauvery offshore — 7-42, Cauvery on—shore — 2-00, 
Kr 1 shna-Godavar 1 on-shore - 17-0)- However, based on proved reserves, 
the production potential is 0-125 mcmd <iri Cauvery offshore) only. If 
natural gas will be available in sufficient quantities in the southern 
region, the ges can be utilised in combined—cycie power generation- 
This will greatly relieve the bottleneck in coal transportation. It 
will also be economical and will lead to an improvement in the 
reliability and quality of power supply- However, without a proper 
assessment of the proved resources of natural gas in the region, it 
will be difficult to assess its contribution in the total supply 
opt 1 on. 
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CHAPTER - 4 


Electric power generation through renewable sources o-f energy j 

Several technologies are now either available or strongly! 
•feasible -for electric power generation through renewable energy ! 
sources. Some of these are as follows : 

1. Direct Solar Systems. 

solar photovoltaic systems 
solar central receiver systems 
solar dish-stiriing systems 
solar parabolic trough systems 
solar ponds 

2. Bio-^mass based systems 

*- Dendrothermai power stations 
•“ Wood qasifier systems 

- Direct combustion of briquetted agrowastes 

- gasification of briquetted ayrowastes 

- Diogas driven generators 

3. Indirect solar systems 

- Wind electric generators 

- Smai1 hydropower 

- Ocean thermal electric conversion systems 

4. Municipal and domestic refuse in Urban cities 

^he cost of generating power using there resources is at present 
high as compared to thermal power stations and nuclear power stations. 
Also many of these systems are either in the RS<D stage or in 
e>;perimentai/fleid testing and therefore, it is expected that their 
costs will reduce somewhat in the future- The costs of power 
generation from small hydro stations can compare favourably to that 
from conventional systems. Moreover the contribution from these 
sources is so low that they cannot be an alternative to meet the 
growing needs of the southern region. However, the load specific and 
location specific impact of renewable technologies is substantial and 
has to be tapped. The economics of power generation from some of the 
systems has been attempted in this chapter. 

Energy Plantation for fuelwood : 

According to the Fuelwood Study Committee, 1 ha of land can 
sustain a power generating capacity of about 3.75 i^W. This assumes 
among other things, a P.L.F. of 60X and a mean annual increament (MAI) 
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of wood of 16 iLonnes/ha/year. Accordang •fco the r^aport o-f *the working 
group on Non-convent a onal Energy sources for the Seventh Plan, 1 ha of 
land can generate 3 KW of power. According to another study the MAI 
figures are generally around 10 tonnes/ha/year only and at this level 

I ha of land can sustain a generating capacity of 1.875 KW. However, 
there are basic issues that have to be addressed like the availability 
of land while planning for plantation projects designed to generate 
power. Also, there may not be much wasteland available for fuel wood 
plantation in the Southern region, especially meant for power 

f 

generation. Further these projects should be viewed as decentralised 
small projects, and therefore, they cannot be e^ipected to contribute 
significantly in meeting the energy demand in the region. 

Solar Energy Prospects : 

The USB of solar photovol tai cs can be promoted for the 
electrification of remote villages. The Rural Electrification 
Corporation has identified some 90,000 such villages <on an all India 
basis) to which it would be very expensive to extend grid electricity- 
f In some of these villages solar photovoltaics would be a feasible and 
economic option. According to A&E, for each village the minimum 
average requirement of electricity is i) 0-3 KW for street lighting; 

II ) 0.3 KW for comniunity health visit; iii) 0.1 KW for community radio 
and TV; i /; 0.3 KW - 1.5 KW for drinking water systems and v) upto 1-5 
KW fc»^ additional irrigation pumps etc. 

Accor dir^u to a TLRI study, the artnual and monthly solar energy 
resources over the different regions may be summarised as follows; 

During the whole year, gross solar radiation <GSR) measures over 

2000 kWri/m over Rajasthan end Gujarat in the West; is less than 1700 
2 

kWh/m over Bihar, West Bengal and Assam in the East; and is between 
1700 and 2000 kWh/m"” over the remaining garts of the country. During 
January to May, GSR is around ISO kWh/m in the Southern Region. The 
economics of solar energy is given later in this chapter- 

Wind Energy Prospects 5 

Energy from wind is used either for pumping water or for 
generating electricity- A water pumping windmill differs considerably 
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from wind electric generation in terms oi size, structure and design 
and there-fore, wind data requirements for the two devices differ• The 
current knowledge on wind velocity regimes in the different regions is 
very inadequate. The data is recorded usually at a height of less than 
5 m. In most places, windspeeds increase with heights above ground 
level. As per the "Wind Energy Data for India", <a publication froni 
the ONES), Gujarat is the most windy state in India, in particular the 
coastal stretch between iiandvi and Kandla- This stretch of about 100 
km has an estimated wind potential of 5000 MW, as the mean annual wind 
speeds are above 22 km/hour. In the Southern region, Tuticor in has an 

n 

estimated wind potential of about 520 kWh/m per annum, at Coimbatore, 

the arinuai wind potential is 650 kWh/m and at Kanyakumari , it is 610 
2 

kWh/m - The total wind potential in the region has noh been t-stimated, 
it IS possible to divide areas with wind potential into low witid =ind 
nigh wind areas. The high wind areas are those that have mean annual 
wind speeds higher than 15 km/hour and can be used for generating 
eiectricit/; while low wind areas can be conveniently used for water 
pumping. Planning for wind energy application should also keep in view 
the seasonal variations- An area where wind power can be utilised is 
agriculture - to meet the energy requirements for irrigation, 
harvesting, drying and processing of the product. The use of stand¬ 
alone wind energy conversion systems in remote villages can be used 
for rural electrification. Electricity generated from wind farms can 
be connected to grid systems and may be viable as established by DNES. 
Therefore, efforts have to be made to establish proper data base and 
search for windy sites- According to ABE's report, mean wind speeds 
exceeding 22 km/hr would make the economics of wind generated 
electricity very attractive. 
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Economics of Power Generation from Renewables 

The economics of electricity generation from four renewables is 

examined viz- wind, solar radiation, biomass and small hydropower. In 

each of these cases, the economics is dependent on the size of the 

plant arid the availability of raw material. The cost of electricity 

generation is computed by the following methodoiogy s 

C = C /G 
E A A 

where C <CRF) <r ) + C + C - 
A c o f 

L L 

and CRF = i<l+i) /C(l+i) -13. 


C IS the cost of electricity, C is total annual costs, G is net 
E A A 

annual generation, CRF is capital recovery factor, C is capital cost, 

c 

C IB annual operating and maintainence cost (including all supplies, 
o 

except fuel), is annual fuel cost, i is effective rate of return, 

and L is life of plant. The rate of return is taken as 12%. 

Wind Energy 

Wind energy is best exploited by setting up "wind farms” which 
are a conglomeration of a large number of wind generators at a 
suitable site- DNFS has set up six wind farms - one each at Mandvi 
and ui fia ii* Gujarat, Deogad in Maharashtra, and Puri in Orissa, and 
twr* ai Tulirorii! iri Tamil Nadu. The energy generated from these farms 
IB Qi veii in Table 2\K 


Table — 20 s Wind Energy Generation Data from DNES Wind Farms 


3 ’i te 

Capacity 

(tW) 

Date 
Opera— 
tionai 

EnerQv Generated 

Rwn “Trn 

Days 
Oper a— 
tional 

Estimated 

Annual 

Generation 

<k«h/kW> 

Mandvi 

i lOO 

l&-i-86 

2,476,165 

30-6-87 

531 

1547.3 

Tuticor 1 n 

I 550 

18-1-86 

1,227,538 

30-6-87 

529 

1540-0 

Oi'ha 

550 

8-3-86 

1,194,230 

31-5-87 

450 

1761.8 

Deogad 

550 

27-4-86 

552,254 

30-6-87 

430 

852. 7 

Pun 

550 

30-4-86 

455,973 

30-6-87 

427 

709. 1 

Turicorin 

11 330 

21-11-86 

312,951 

so—dj—sy 

222 

1560.6 

Source s 

Department of Non- 
Communic ation > . 

Conventional 

Energy 

Sources 

(Personal 
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Based on information available, the annualized cost of generating 
electricity is estimated for a site similar to Tuticorin. The annual 
electricity generation norm is assumed to be 1550 kWh/kW. Following 
cost and operating data are obtained from ONES tor a 550 kW wind farm: 

C = Rs. 9.25 million, 

c 

C = Rs. 0.56 million, and 

o 

L =20 years. 

For 1 = 12%, and L = 20 years, CRF is 0.134. The total electricity 
generated is 0.853 MkWh; annual cost is Rs. 1.80 million, and 
therefore, cost of power is Rs. 2.il/kWh. 

Solar Radiation iPhotovoitaics) 

F'hotovoltaic (PV) panels can be used Lo meet the power 
requirements (for lighting and/or agricultural equipments 
principally pumpsets) for locations where transmission lines from the 
regional/local grid have not been laid. The economics of PVs for two 
applications are discussed : (a) for irrigation pumping, and (b) for 

street lighting and community center. Based on data supplied by ARCO 
Solar Inc. of USA, the cost per watt of a PV module is taken as Rs. 
ill, and the cost of storage as Rs.2,000/kWh. The life of the panel 
is 20 years, while battery life is taken as 7 years. The <pre 5 Bnt 
value) cost of replacing the battery after the 7th and the 14th years 
raise battery cost to Rs.3,314/kWh. 0 & M costs are assumed to be 27. 

of total capital cost, CRF is 0.134. 

Irrigation Pumping ; 

In order to size the PV panel, it is necessary to estimate the 
power requirement for pumping. Also the power output from the panels 
varies according to solar radiation, and therefore the sizing will 
have to be done for the period in which the ratio of the solar 
radiation to water requirement is minimum. Table - 21 lists the 
water requirement for a typical cropping pattern in South India <78.97. 
of irrigated area under rice, 4.4% under sugarcane, 4.1% under 
oilseeds, 2.8% under ragi, 1.4% under bajra, 1.2% under maize and the 
remaining 7.2% under other crops), and the mean daily solar radiation 
over Bangalore (which is roughly mid-latitude for South India). 
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Table -21 * Honthly Irrigation Water Requirement and Qiobal 
Solar Radiation tor South India 


Month 

Monthly Water* 
Requirement 

o 

(m /ha- month) 

Global Solar** 
Radiation 

2 

<kWh/m . day) 

January 

2039.6 

5.483 

February 

39.0 

6.172 

March 

98.0 

6-257 

Apn 1 

49.0 

6.568 

May 

— 

6.054 

June 

2001.6 

4.897 

July 

3895-2 

4. 182 

August 

1893.6 

4.608 

September 

1893.6 

4.803 

October 

3865.2 

4.936 

November 

2217.1 

5.019 

December 

2152.6 

4.949 


This has been calculated on the ba&ie of the requirement 
of water by different crops as given in Irrigation 
god £|"®c:t^ce by A-M- Hichael <Vikas PuBIisfirng 
Rouse- New Derha, 1985), and the cropping pattern 

described in the text. 

Qver I.ndia by A- Mani and S- Rangarajan 
TArried PuBfisRers, New Oelhi, 1982). 


From Table 21, it is clear that July will be the critical month, 
and the FV panel vn i1 have to be sized for July characteristics. The 

D 

latitude for Bangalore is 12-5 N, and the declination for July is 
o o 

20 : the solar altitude is therefore S2-5 . The panel is mounted at 

Cl 

11 to the horizontal, and the medium daily global solar radiation in 
iltu y become'? 5-17 kwh/m day. The total head through which water has 
to be lifted is assumed as 10m, and therefore, the total hydraulic 
head reqtared during July is 106-1 1 Wh/ha. The efficiency of PV's is 
taken to be 9-2/1, and that of the pump as 26X and the required 


electricity 

gener at i ori is. 

therefore. 

40S-1 kWh/month. 

or 

13. 16 

kUlh/day - 

This implies a 

panel area of 

uc. 

27.7 m , and a 

peak 

watt 

rating of 

2546 or 2550 W. 

The annual 

generation is 

2122 

kWh. 

Consequent1y, 





c 

c 

<2550) <111) 

Rs- 283050, 




*=^0 = 

Rb. 5661, 





C 

A 

Rs. 43589, and 





C 

Rb. 20.54. 






E 
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street Lighting, Community TV and Health Center : 

For arral/ticai purposes, it is assumed that a PV panel will 
provide power to a cluster of six villages, each with twenty families 
owning i ha each. The power requirement is calculated based on the 
•following assumptions : (i) Each village has six street lights, each 
with a 100 W bulb that remains switched on 10 hours/day, <ii^ each 
village has a community TV set with a load of 200 W, and which works 
for 5 hours/day, and <iii) the cluster has one primary health center 
with a continuous load of 200 W. The total electricity demand is 
therefore, 16.3 kWh/day, or 6132 kWh/year. 


From the global ^olar radiation data given in Table - 21, the 

critical month for sizing the PV arrav^area will be July wlien the 

median daily i3bR i^s minimum - 4* 182 kwh/m . Under these conditions, a 

2 D 

PV array of 35 m <at 11 to the horizontal), i.e. having a 3220 
peak—VA»att rating, is aaequate to meet the daily energy requirements. 
Since the majority of the demapfd \about 14 kWh/day) is to be met 

during non-sunshine hours, it becomes necessary to use a storage 

battery as well- The costs are ; 


C = <3220) (111) + (14) <3314) = Rs. 403816 

c 

C = Rs- 3076 
o 

C ^ 54111 + 8076 = Rs. 62187 

A 

The power cost is, therefore, Rs. 10.14/kWh. 


If the PV panel is to meet the total demands of the cluster, then 
the peak daily requirement is : 


Sunshme Hours : 


Irrigation 
Health Center 


13.16 X 20 X 


0 .: 


14 


to = 


Mon sunshine Hours : Street lights 0. i>: 10x6x20 

TV 0.2 X 5 

Health Center 0.2 x 10 


1577.2 kWh 
2.B kWh 

120.0 kWh 
1.0 kWh 
2.0 kWh 


TOTAL 


1704-0 kWh 


A panel area of 3,583 m is required to supply 1704 kWh/day and a 
storage battery of 122 kWh is required. Costing is done for a 3,600 
m panel <331.2 kW peak rating) and a 125 kWh storage battery. 
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~ <331.2 111000) + <125 x 3314) = Rs. 37.18 million 

C = <0.134 + 0.02) <37.18) * Rb. 5.73 million 

ri 

Annual generation requirement is ^ 

Irrigation : 2122 x 20 x 6 kWh = 254640 kWh 

Health Center : 0.2 >j 24 >i 365 kWh = 1752 kWh 

: 0.2 >*. 5 >; 365 kWh = 365 kWh 

Street Lights : 0. 1 >: 1 Ox6>t20>i365 kWh = 43800 kWh 

G = 300557 kWh 
C 

Hence, = Re. 19.06/kWh. 

BiomasB 

Organic matter (woodwaste, animal waste etc.) has some calori-fic 
value which can be utilized to generate electricity. There are 
principally two technology options : the -first is to directly burn 

the biomass, and the other is to gasify it into a hydrogen/methane 
richi gas which is then burnt. Two biomass -feedstock will be considered 
here : wood and animal dung. Dung production in the four states of 

South India was 22.2 HT in 1977 vPrem Narain et al . , “A study on 

Availability and Consumption of Bio-Energy” in Proceedings of First 
Conve-ntion of the Bio-Energy Society, New Delhi, 1984). 

Direct Combustion of Biomass 

WrK*tJ fjcit a caiori-fic va] ue of about 18.5 tiJ/kg <4400 kcal/kg) , 
and tan be easily burnt. Such systems, referred to as dendrothermal 
systemr; , have overall conversion efficiency of about 15X <heat rate of 
24 MJ/>Wh, or 5740 kcal/kWh). The woodv^aste produced as a result of 
wood processing can be used as feedstock. It is estimated that 0.2 
cu.m of lops and tops, 0-1 cu.m of bark, and 0.08 cu.m of sawdust is 

produced per cu.m of logs produced. Aiternatively, degraded soils may 

be planted with rapidly growing tree species which could be 
selectively harvested to provide wood for the dendrothermal plant. It 
IS estimated that a 82 ha plantation can perpetually provide enough 
wood to power a lOO kW dendrother mai power plant- The major 
difficulty in calculating the power cost from a dendrothermal plant is 
to assign a cost to wood- In the case of woodwastes, a collection 
cost of Rs- 1/kg is ofterj assumed- The costs of energy plantation are 
included in the dendrothermal project. Costs are shown in Table — 22. 




Table - 22 : Cost o-f a 1 kU Dendothermal Power Plant 


Installed Capacity 
PLF 

Annual generation : Gross 

Net 

Heat rate 

Wood calorific value 
Annual wood consumption 
Annual Plantation Wood 
Production 

Plantation Area Required 

£§Bi£al Invest me nt 

Power Plant @ Rs i5,000/kW 
Plantation @ Rs. 10,000/ha* 


i kW 
SOX 

4380 kWh 
3942 kWh 
5740 kcai/kWh 
4400 kcal/kg 
5713.9 kg 

7000 kg/ha * 
0.816 ha 


Rs. 15,000 
Rs. S,160 


23,160 


6QDy§i QQsts 

Annualized Capital Cost ■:CRF=0.134) 

OStM Costs : Power Plant @ I'DX of 
capital cost 

Plantation @ Rs.0.25/kg 
of wood produced 


Rs. 3103.44 

Rs. 1500.00 

Rs. 1428.4B 
Rs. 6031,92 


_Electricity Cost_ Rs, 1.53/kWh 

Source ; Firewood Farming on Degraded Lands by A.N. 

CRaturvedi, O.P. Forest BuTTetln Ro, 50, 1935. 

Gasification of Biomass 

Wood or organic wastes can be gasified to produce a CO/H /N gas 
having typically a calorific value of about 1000 kcal/m"*. This^ gas 
can be directly used in IC engines as an admi^iture of diesel or petrol 
to produce electricity. Diesel replacement can vary from 40 to 70X 
depending on the gas composition. Long term data for gasifier coupled 
diesel gen sets is not available, and hence some assumptions have to 
be made regarding their performance. Two cases are examined here : 
Wood gasifiers and animal waste gasifiers. 


Wood Gasifier - Gen Sets i Gas calorific value is 1100 kcal/ra^. 
Typically, gen sets operated in the dual fuel mode (diesel-gas mix¬ 
ture) seem to result in derating of capacity by about 25X (M.B. 

Durgaprasad et al., "Field Implementation of Gasifier Systems for 
Irrigation", Paper presented at the Third USAID/GOI Workshop on Alter- 
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native Energy Sources, New Delhi, i9S5) , At 7031 diesel replacement, 
the speci-fit. diesel consumption decreases from 0.40 1/kWh <14.9 
MJ/kWh) to 0.12 1/kWh. The makeup gas specific consumption is about 
3.5 m /kWh. The overall heat rate thus increases to 20.6 MJ/kWh. The 
costs are given in Table - 23. Electricity cost works out to Rs. 
1,80/kWh <in comparision, the cost of power from an all diesel gen set 
1 s Rs. 1.90/’kWh) , 


Animal _^WastB Gasifier ~ Sen Sets : Gas calorific value is about 1100 

kcai/m , cuid the gen set operting character i sti cb are the same as that 

o 

with wood gas. Dung conversion rate is 0.03 m of gas per kg of dung. 
Dung cost is taken as Rs. 0.02/kg. Table — 24 lists the costs. 


Table - 23 ; Cost of 1 kW Diesel 
Capacity 
Derated Capacity 
PLF 

Annual Generation : Gross 

Net 


— Wood Gas Power Plant 
1 kW 
0.75 kW 
507. 

32B5 kWh 
2956.5 kWh 


Diesel Consumption ® 0.12 1/kWh 394-2 1 

3 3 

Wood Gas consumption % 3.5 m /kWh 11497.4 m 


Gasi-fier Capacity ^ 


0.838 kW 

Wood requirement 0 0.4 kg/m gas 


4599 kg 

F'larttation Area €* 7*000 kg WDod/ha 


0.657 ha 




f'iantaiaofi €f Re. 10,000/ha 


6,570.OO 

Gen Set Q Rs. 4,5tXi/kW 


4,500.00 

GaEi’fier ^ Rs . 3,000/kW 


2,514.00 


Rs. 

13,584.00 

Annual Costs 



Annualized Capital Cost 

Rs. 

1,820.26 

O&M Costs : Gen Set & Gasifier 

10/L of capital Cost 

Rs • 

701.40 

Plantation S Rs.0.25/kg Wood 

Rs* 

1,149.75 

Lube Oil cost S Rs.0.0051/kWh 

Rs. 

284.92 

Diesel Oil cost 6 Rs-3-5/1 

Rb. 

1,379.70 


Rs* 

5,33&.03 


Electricity Cost = Rs. l.SO/kWh 
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Table - 24 : Cost of Power from Gobar Gae - Diesel Gen Set 


Capacity 

1 kW 

Derated Capacity 

0.75 t:W 

PLF 

50*/. 

Anuuai Generation : Gross 

Net 

3295 IWh 
2956.5 kWh 

Diesel Consumption S 0.12 1/kWh 

3 

Gobar Gas consumption @ 3.5 m /kWh 

394.2 1 

i1497.5 m 

Gasifier Capacity 

0.938 (W 

Gobar Gas consumption 33.3 kg/m 

gas / i i 

Capital Costs 


Gen Set '2 Rs. 4,500/kW 

KS. 4.5-I.I 

Gasifier § R. 3,000/kW 

Rs. r,M4 


K s • f ,' 5! 4 

Annual Costs 


Annualized capital cost 

Costs : Gen set Sc Gasifier 

S 107. of Capital cost 
Lube Oil Cost S 0.0051/kWh 

Diesel Oil cost @ R5«3.5/l 

Gobar Cost @ Rs-0.02/kg 

Rs. 939.on 

Rs. 701,4 i> 

Rs. 294.92 

Rs. 1,379.70 
Rs. 7,657.34 

Rs.10,963.24 

Electricity Cost s Rs. 3.71/kWh. 



Mini Hydropower 

In India, the potential for mini hydropower plant's i *5 of the 
order of i£j,000 MW, of which about one-seventh is in Southern region. 
Mina hydro projects can be broadly classified into two types s (i) 
utilizing small discharges, and <ii) utilizing large discharges but 
under low head. Factors which influence the cost of small hydro- 
projects are head available, discharge rate, and type of generator 
used- Further, the first type of small hydropower projects <utilining 
small discharges) are normally located in remote and hilly areas where 
1 nfrastructural facilities are limited leadirtg to a further increase 
in cost. The capital cost of the these first type small hydro 
projects ranges anywhere between Rs. 13,600/liW to Rs. 39,350/l(W (depend¬ 
ing on length of water channel/tunnel required), whereas the cost of 
the second type projects is between Rs. 6,400/kW to Rs. 10 , 500 /kW. 
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The second type project (utilizing small heads with large discharges 
such as small rivers, irrigation outlets, canal -falls, dam toes etc.) 
are more likely in South India which already has a large irrigation 
Byetem i ri ^.arnataka, Andhra Pradesh and Kerala- Some -first type hydro 
projects are possible in the Western Ghats and Niigiris- It is 
assumed here that the capital cost is Rs. 20,000/kW- Other cost data 
are based on mini hydropower projects sanctioned by CEA before 1982. 
Table - 25 lists the costs, and computes the cost of power as Rs. 
1.26/i Wh. 

Table — 25 : Cost of Power from a 1 kW Small Hydropower Project 


Capital Cost 

Rs- 

20,000 


Annual Generation s Gross 

Net 

Rs. 

Rs. 

2,000 

1 ,990 

kWh 
^ Wh 

O^M Cost (0.5/1 of capital cost) 

Rs- 

lOO 


CRF (at 12/1 discount rale and 

50 years project life) 

Rs. 

O. 120 


Annualized Capital Cost 

Rs. 

2,508 


Total Annual Cost 

Rs. 

2,608 


Power Cost 

Rs. 

1.26/kWh 


A summary tl'ie cost of power generation from different 

renewaiils eerier g, t er h?“iol ogi e s is given in the table below i 


Table •“ 26 : Cost of Power from Renewables 


.1 . Nd 

System 

Cost of power (P,e/kWh) 

t i 

4 » 

1 fiyd\ o pi ertt e 

1.26 

1 3 > 

Dendothermal power plants 

1.53 

111 ) 

Windf arm 

2. 11 

1 V > 

Biomass gasification 

i. 30 

v) 

Animal waste — gasifier gen set 

1.80 

VI ) 

Photovoltaic 

10.14 to 20.54 

VI 1 > 

Gobar gas - diesel gen set 

3.71 
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CHAPTER - 5 

Conclusicm and Reccunmendations 
Pha5B-I Study tUpto 1994-95) 

1. The phase-1 report had brought out the relative economics of 
thermal power generation at a site near Neyveii through different 
options like coal from Talcher coalfield, imported coal from Australia 
and lignite from Ne/veli. It was observed that : 

i) the economic cost of power generation from iignite is about the 
same as the cost of power generation using coal (washed or 
unwashed) from Talcher coalfield transported by either all rail 
means or rail cum sea route. 

ii) the total discounted cost of a lignite fired power plant is much 
lower as compard to a coal fired power plant, and 

111) the cost of power generation using Australian Coal is 

considerably higher. 

2. The phasB-i report also analysed the various factors like the 
demand for energy in the region and the various supply options, 
availability of coal from Godavari and Talcher coalfields, 
transportation of coal from Talcher by rail and rail cum sea route and 
the port facilities. 

Based on these factors and the economic cost of power generation, 
the study concluded that the lignite reserves at Neyveli should be 
exploited for additional power generation in the southern region to 
meet the shortfall in energy demand. 

PhasB-II study (1994-95 to 2004-05) 

After careful analysis of the various factors involved, the 
present study (Phase-II) also concludes that there should be large 
scale utilisation of lignite resources at Neyveli for additional power 
generation in the southern region during the period 1994-95 to 2004- 
05. This is based on the following reasons : 
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4. Electricity demand and supply options 

As per the electricity balance sheet drawn -for the terminal years 

1999— 2000 and 2004—05 for the southern region there is a surplus in 
energy demand of 2342 MKWH but a deficit in peak load demand of 1737 
MW in 1999-2000. In 2004—05 under scenario-A there is a surplus in 
energy demand of 11258 MkWh but a deficit of 3561 MW in peak load 
demand. In 2004-05 under scenario-B there is a deficit of 11016 MkWH 
and 6193 MW in energy demand and peak load demand respectively- 
Scenario A assumes an addition of 8100 MW of thermal power during the 
period 2C»00“-’2005 for which coal linkage is not established- This 
expansion to thermal capacity is difficult to achieve and hence 
scenario 'B' v^as considered. Scenario 'B' assumes an addition oT 4050 
MW to generating capacity from units not linked to any coalfield. 

5. Coal demand and supply 

The demand for coal from power stations (utilities only) 
increases sharply from 16.84 MT in 1989-90 to 36.01 MT in 1999-2000 
and to 68.07 MT in 2004-05 which is again very optimistic. There is a 
very large increase of 32-06 MT in coal requirement for the period 

2000- 05 out of which new thermal schemes with a total generating 
capacity of 3100 MW and requiring 28.16 MT of coal are not linked to 
any coalfield. 

Thp Sudavar 1 Coalfield w^^lch is the major coalfield supplying 
coal to t^le^mai power stations in the region cannot meet the coal 
requirements in the terminal years of 7th, 8tb, 9th and lOth plan 
periods- The deficit increases from 2-39 MT in 1939—90 to 5-51 MT in 
1999-20O0 and 11.42 MT in 2004-05. This coalfield is already linked 
beyond its capacity. 

Talcher Coalfield which has been linked to power stations in the 
southern region from 8th plan onwards, is estimated to have a surplus 
coal availability of 6-54 MT in 1994-95. This declines to a surplus 
of 1.83 MT in 1999-2000 and 0.58 MT in 2004-05. Taking the two 
coalfields together, there will be a deficit of 3.68 MT in 1999—2000 
and 10-86 MT in 2004-05. Over and above this deficit, there is a 
demand of 28.16 MT from new power schemes in the region which are not 
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linked li- coal-field. So there will be heavy shortfalls in coal 
supplier to the region upto the period 2004*“05 which will adversely 
affect additions to thermal capacity- 

6. Lignite availability at Neyveli 

Four potential blocks have been identified for mining of lignite 
deposits and it is projected that the lignite production capacity will 
increase from 14 MT in 89-90 to 32 MT in 1999-2000 arid 42 MT in 2004- 
05- This will result in addition to thermal generating Cc^pacity by 
1500 HW in the 9th plan and 1630 MW in the 10th plan pprinds. 

7- Natural Gas : 

According to the Advisory Board on Energy's report ”A perspective 
on Energy Demand and Supply in India in 2004-05", ^ Ub prr;ved reserves 

of natural gas in the southern region is only '^.125 me md in Cauvery 
offshore basin- Therefore, without a proper assessment of the gas 
reserves in the region, it will be difficult to assess its 
contribution in the total supply options- However, if natural gas is 
available in sufficient quantities and if it is utilised for combined- 
cycle power generation in the region, it may prove to be economical- 
It will also greatly relieve the bottleneck in coal transportation. 

8. Power generation through renewable sources of energy : 

The cost of generating powder through renewable energy 
technologies is at present high as compared to conventional means. 
Moreover their potential for the region has also not yet been fully 
assessed- Therefore, these resources will not contribute 

significantly to meet the growing energy demand in the southern region 
till the period 2004-05- 

Recommendation : 

i. The Phase-I report had recommended additional thermal power 
generation using lignite deposits at Neyveli as the better option 
for the region. Based on the analysis carried out in this study 
(Phase-II), it is reiterated that the potential of lignite 
deposits at Neyveli should be fully exploited for additional 
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power generation in the region upto the period 2004—05 and even 
beyond. It has inbuilt advantages of location, availability of 
water, reliability in supplies of lignite and an ever growing 
demand for energy in the region. On the other hand coal supplies 
from Taicher or other coalfields have the limitation of 
availability and transport network bottlenecks. 

A proper assessment of the natural gas reserves in the region has 
to be done so that its contribution in the total power generation 
can be assessed. 

F\'eriewabie sources of energy can not contribute significantly in 
meeting the growing energy demand till 2O04-05 due to their high 
cost and lack of adequate data on their potential. Adequate data 
base nod information should be built up on the renewable sources 
of energy in thje region- 
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Annex ure — 1-1 


ELECTRICITY DEHAND PROJECTION 


Requirement (Billion kWh) 




1984/85* 

1994/95 

1999/00 

2004/05 

A- 

CONSUMPTION 





i. 

InduBtry 

72-97 

185.00 

280.00 

367.00 

IZ • 

Household 

15.09 

46.38 

02 m 

145.61 

3 • 

Agr 1 culture 

21.29 

'^5 m 

40.90 

45.20 

4. 

Transport 

2.38 

6.47 

3.28 

11.67 


GLhers 

11.29 

27.94 

42.75 

59.77 

6 - 

Total Consump 1 1 on 
FVequa rement 

123.52 

301.89 

454.55 

629.25 


NON-UTILITIES 





7 , 

Generat 1 on 

11.01 

25.00 

30.00 

35. OO 

3. 

Auxiliary Losses 

1.33 

2.50 

3.00 

3. 50 

9. 

Net Energy Available 

9.63 

22.50 

27. OO 

31.50 

C. 

UTILITIES 





10. 

Con sump ti on 

113.89 

279.39 

427.55 

597.75 

1 1 . 

T8fD Losses (/I) 

21.71 

20.00 

19.00 

18.00 

12- 

Energy Aval la — 
bi1 1 fcy Busbar 

145.49 

349.24 

527.34 

738.96 

13. 

Auxiliary Losses (/!> 

7.00 

7.00 

7.00 

7.00 

14. 

Generation 

Requirement 

156.44 

_>7-j . ijvi 

567.57 

783.83 

15. 

Total Generation 
Requirement <7+14) 

167.45 

400.53 

597.57 

818.83 


*• Provisional 

** Others include public lighting, public water works and 
Sewerage, Commercial dn Miscellaneous uses. 

1. CEA tor 1984/95 consumption data tor electricity. 

2. Report o-f the Energy Demand Screening Group 
(August 1986) - Planning Commission. 


Source 






Annexure - 2.1/1 


OPTIMAL GENERATION EXPANSION PLAN 
ADDITIONS TO INSTALLED GENERATING CAPACITY STATIONWISE 
(1985-2000A.D.) 

SOUTHERN REGION SR(Ol) 


SI. 

No. 

Name of the 

Project 

I.C. 

(MW) 

HYDRO PROJECTS 


A. 

SANCTIONED PROJECTS: 


ANDHRA PRADESH 


1. 

Ballmela 

2x30 

2. 

Nagarjuna Sagar II 

3x100 

3. 

Srlsallam II 

3x110 

4. 

Upper Slleru 

2x60 

5. 

Penna Ahobllam 

2x10 

6. 

Nagarjunasagar ^LBC 

2x30 

7. 

Pochampad 

3x9 

8. 

Nagarjunasagar RBC 

1x30 


Sub-total: 


KARNATAKA 


1. 

Varahl 

2x115+2x4.: 

2. 

Supa Dam 

2x50 

3. 

Ghatprabha 

2x16 

4. 

Gangawall 

2x105 

5. 

Kallnadi St.11 

2x25+2x32+ 



+4X25 

6. 

Shlvpur 

2x9 


• Sub-total: 


KERALA 


1. 

Idnalayar 

2x37.5 

2. 

Kakkad 

2x25 

3. 

Idukkl II 

3x130 

4. 

Kallada 

2x7.5 

5. 

Lower Pariyar 

3x60 


Capacity Benefits During (MW) 


7th Plan 8th Plan 9th Plan 
(1965-90) (1990-95) (1995-2000) 


60 

100 

330 


20 

60 

27 

30 

120 


627 

120 


239 

100 

32 

114 

210 

164 


18 


371 

132 

374 


75 

50 

390 

15 


Sub-total: 


530 


180 






Annexure - 2,1/2 

Cont.SR(02) 


Capacity Benefits During (MW) 


SI. 

No. 

Name of the 
Project 

I.C. 

(MW) 

7th Plan 
(1985-90) 

8th Plan 
(1990-95) 

9th Plan 
(1995-2000) 

TAMIL NADU 





1. 

Servalar 

1x20 

20 



2. 

Ka(5ampardl 

4x100 

400 



3. 

Kundah V 

1x20 

20 



4. 

Kundah V Ext. 

1x30 


30 


5. 

Lower Mer tur 

8x15 

120 




Sub-total: 


560 

30 



Total sanctioned (Hydro): 

2116* 

466* 

374 


* Including benefits of 28 

.25 MW during 7th 

Plan and 4 

.5 MW 


during 8th 

Plan periods 

from small hydro 

schemes* 


B. 

CEA CLEARED SCHEMES 




ANDHRA PRADESH 





1 . 

Srlsallam L.B 

.P.H. 9x110 


990 



Sub-total: 



990 


KARNATAKA 





1 . 

Sharavatl Tall Race 4x60 


240 



Sub^total: 



240 


KERALA 





1. 

Puyankutty 

2x120 


24'' 


2. 

Muvattapuzha Valley 1x6 


6 



Sub-total: 



246 



Total CEA cleared (Hydro): 

1.5* 

1487* 



* Including benefits of 1.5 MW during 7th Plan and 10.9 MW during 
8th Plan periods from small hydro schemes. 






Annexure i 2 1/ 
Cont.SR(03) '' 


Capacity Benefits During (MU) 

SI. Name of the I.C. —————— ----—^ 

No. Project (MW) 7th Plan 8th Plan 9th Plan 

(1985-90) (1990-95) (1995-2000) 


C. NEW SCHEMES 
ANDHRA PRADESH 


1. Polavaram 720 

2. K.C. Canal 60 

3. Lower Machkund 120 

4. Jalaput 18 

5. Tnchenpall 660 

6. Jurala 221 

7. Pullchlntla 60 

8. Putalgudam 50 


Sub-total: 

KARNATAKA 

1. Kablnl 20 

2. U. Krishna 268 

3. Sonda 210 

4. Kallnadl St.Ill 300 

5. Aghnashlnl 315 

6. Barapole 160 

7. Cauvery Development 400 

8. Netravati 228 

9. Mahadayi 200 

Sub-total: 

KERALA 


1. 

Pallvasal Rep. 

240 

2. 

Chalaku(3y 

200 

3. 

Pandiar Punna 

70 

4. 

Manatbawady 

240 

5. 

Parlnjak ty 

240 


720 

60 

120 

18 

660 

221 

60 

50 

18 1891 


20 

150 118 

210 
300 
315 
180 
400 
228 
200 

150 1971 


240 

100 100 

70 
240 
240 

100 890 


Sub-total: 






Annexure - 2.1/4 
C<mt.SH(04) 


Capacity Benefits During (MW) 

SI. Name of the I.C. -—- 

No. Project (MW) 7th Plan 8th Plan 9th Plan 

(1985-90) (1990-95) (1995-2000) 


TAMIL NADU 


1. Pykara Ultimate 100 

2. Upper Amravati 30 

3. Shanmukha Nadi 30 

A. Nelllthorai 50 

5. Kundah Ultimate 160 

6. Upper Pandlyar AO 

7. Lower Moyar AO 

8. Paralyar 25 

9. Sathanur Dam 20 

10. Bhavani Kattalai 90 

Barrage 

Sub-total: 585 


Total New (Hydro): 


100 

30 

30 

50 

160 

AO 

AO 


25 

20 



90 

145 

AAO 

A13 

5192 






Annexure - 2. 
Cont.SR(05) 


Capacity Benefits During (MW) 

SI. Name of the l.C. - 

No. Project (MW) 7th Plan 8th Plan 9th Plan 

(1985-90) (1990-95) (1995-2000) 


THERMAL PROJECTS 
A. SANCTIONED PROJECTS: 


ANDHRA PRADESH 


1. Vijayawada 

2x210 

210 

210 

Sub-total: 


210 

210 

KARNATAKA 

1. Ralchur 

2x210 

210 


2. Ralchur Ext. 

1x210 


210 

Sub-total: 


210 

210 

TAMIL NADU ’ 

4 

1. Mettur 

2x210 

420 


2. Mettur Ext 

2x210 

210 

210 

3. North Madras 

3x210 


630 

4. Tutlcorln Ext. 

2x210 

210 

210 

Sub-total: 


840 

1050 

CENTRAL SECTOR 

1. Raraagundam STPS 

3x20(Hlx500 

500 


2. Ramagundam St.II 

2x500 

500 

500 

3. Neyvell 2nd M.Cut 

3x210 

630 


4. Neyvell 2nd M.Cu' 

4x210 

210 

630 

Ext. 

Sub-total: 


1840 

1130 

Total 8anctloned(Thermal): 

3100 

2600 

B. CEA CLEARED SCHEMES 

KARNATAKA 

1. Gas turbines 

4x30 

120 



1/5 


Sub-total 


120 






Annexure - 2.1/6 
Cont.SR(06) 


Capacity Benefits During (MW) 

SI. Name of the l.C. -—————- 

No. Project (MW) 7th Plan ' 8th Plan 9th Plan 

(1985-90) (1990-95) (1995-2000) 


TAMIL NADU 


Basin Bridge.(Gas) 

3x30 

120 

Sub-total: 


120 

Total CEA cleared 

(Thermal): 

318* 


* including benefits of 77.8 MW during 7th Plan period from 
small thermal schemes. 


C. NEW PROJECTS 
ANDHRA PRADESH 

1. Madanur(Rayal- 4x500 

Seema Region) 

2. Vijayawada-5 1x500 

Sub-total: 

KARNATAKA 

1. Ralchur-unlt 5 1x500 

2. Mangalore(rostal) 2x210+2x500 

Sub-total: 

KERALA 

1. Cochin 3x210 

Sub-total: 

TAMIL NADU 

1. North Madras Extn. 2x210 

2. Cuddalore(Coastal) 4x500 

3. Kanyakumarl(Coastal)lx500 

Sub-total: 


2000 

500 

500 2000 

500 

420 1000 

920 1000 

630 

630 

420 

2000 

500 

420 2500 






Annexure - 2.1/7 


Cont.SR(07) 


SI. Name of the I.C. 

No. Project (MW) 


Capacity Benefits During (MW) 


7th Plan 8th Plan 9th Plan 
(1985-90) (1990-95) (1995-2000) 


1. 

Neyveli-3rd M.C. 

3x500 

1500 


2. 

Neyvell-4th M.C. 

3x500 


1500 

3. 

Manguru SIPS 

Ax500 

1000 

1000 


Sub-total: 


2500 

2500 


Total New (Thermal): 


4970 

8000 






Annexure - 2,1/8 


Cont.SR(08) 


Capacity Benefits During (MW) 

SI. Name of the I.C. - 

No. Project (MW) 7th Plan 8th Plan 9th Plan 

(1985-90) (1990-95) (1995-2000) 


ND'T.EAR PROJECTS 
A. SANCTIONED PROJECTS: 


1. M.A.P.P. 2x235 235 

Sub-total sanctioned (Nuclear): 235 
C. NEW SCHEMES 

500 
1000 

1500 

1500 


1. 

Kalga 

2x235 


470 

2. 

Nli-235 

2x235 


470 

3. 

New-500 

2x500 


500 

4. 

New-500 

2x500 




Sub-total New (Nuclear): 


1440 


Total (Nuclear): 


235 

1440 






Annexxire - 2.2/1 


FEASIBLE-CDM-DESIKABLE CEHERmOR EZPAHSIOR FLAR 
ADDITIORS TO INSTALLED GENERAnNG CAPACin STAnomUSE 
(1985-2000A.D.) 

SOOTHERS REGION SR-(DI) 


Capacity Beneflta During (MW) 


SI. 

Name of the 

I.C. 

—- 


-- 

No. 

Project 

(MW) 

7th Plan 

8th Plan 

9th Plan 




(1985-90) 

(1990-95) 

(1995-2000) 

HYDRO PROJECTS 





A. 

SANCnONED PROJECTS: 





ANDHRA PRADESH 





1. 

Ballmela 

2x30 

60 



2. 

Nagarjuna Sagar II 

3x100 

100 



3. 

Srlsailao II 

3x110 

330 



4. 

Upper Slleru 

2x60 


120 


5. 

Penna AhoMlan 

2x10 

20 



6 . 

NagarJunasagar LBC 

2x30 

60 



7. 

Pochanpad 

3x9 

30 



8. 

Nagarjunasagar RBC 

1x30 




Sub-total: 


627 

120 


KARNATAKA 





1. 

Varahl 

2x115+2x4.5 

239 



2. 

Supa Dam 

2x50 

100 



3. 

Ghatprahha 

2x16 

32 



4. 

Gangawall 

2x105 



210 

5. 

Kallnadl St.II 

2x25+2x32+ 

+4X25 


114 

164 

6 . 

Shivpur 

2x9 


18 



Sub-total: 


371 

132 

374 

KERALA 





1. 

Idtoalayar 

2x37.5 

75 



2. 

Kakkad 

2x25 

50 



3. 

Idukkl II 

3x130 

390 



4. 

Kallada 

2x7.5 

15 



5. 

Lower Parlyar 

3x60 


180 



Sub-total: 


530 

180 







Annexure - 2.2/2 

Coac.SR(D2) 


SI. Name of the 

No. Project 

I.C. 

(MU) 

Capacity Benefits During (MW) 

7th Plan 8th Plan 9th Plan 

(1985-90) (1990-95) (1995-2000) 

TAMIL NADU 




1. Servalar 

1x20 

20 


2. Kadamparal 

4x100 

400 


3. Kundah V 

1x20 

20 


4. Kundah V Ext. 

1x30 


30 

5. Lower Mettur 

8x15 

120 


Sub-total: 


560 

30 

Total Sanctioned (Hydro): 

2116* 

467* 374 

* Including ' 

benefits of 28.! 

25 MW during 7th Plan and 4.5 MW 

during 8th 

Plan periods from small hydro schemes. 

B. CEA CLEARED SCHEMES 



ANDHRA PRADESH 




1. Srlsailam L.B 

.P.H. 9x110 


990 

Sub-total: 



990 

KARNATAKA 




1. Sharavatl Tall Race 4x60 


240 

Sub-total: 



240 

KERALA 




1. Puyankutty 

2x120 


240 

2. Muvattapuzha Valley 1x6 


6 

Sub-total: 



246 

Total CEA Cleared(Hydro) 

1.5* 

1487* 


* Including benefits of 1.5 MW during 7th Plan and 10.9 MW during 
8th Plan periods from small hydro schemes. 






AjQnexure - 2,2/3 

ConC.SR(D3) 


Capacity Beneflta During (MW) 


SI. 

No. 

Naae of the 
Project 

I.C. 

(MW) 

7th Plan 
(1985-90) 

8th Plan 
(1990-95) 

9th Plan 
(1995-2000) 

C. NEW SCHEMES 





ANDHRA PRADESH 





1. 

Polavaram 

720 



360 

2. 

K.C. Canal 

60 



60 

3. 

Lower Machkund 

120 



120 

4. 

Jalaput 

18 


18 


5. 

Inchempall 

660 



330 

6. 

Jurala 

221 



221 

7. 

Pullchlntla 

60 



60 

8. 

Putalgudam 

50 



50 


Sub-total: 



18 

1201 

KARNATAKA 





1. 

Kablnl 

20 



20 

2. 

U* Krishna 

268 


,150 

118 

3. 

Sonda 

210 



210 

4. 

Kallnadl St.Ill 

300 



300 

5. 

Aghnashlnl 

315 



315 

6. 

Barapole 

180 



180 

7. 

Cauvery Development 400 



400 

8. 

Netravati 

228 



228 

9. 

Hahadayl 

200 



200 


Sub-total: 



150 

1971 

KERALA 





1. 

Pallvasal Rep. 

240 



240 

2. 

Chalakudy 

200 


100 

100 

3. 

Pandlar Punna 

70 



70 

4. 

Nanathavady 

240 



240 

5. 

Parlnjakatty 

240 



240 


Sub-total: 

990 


100 

890 

TAMIL NADD 





1. 

Pykara Ultimate 

100 


100 


2. 

Upper Amravatl 

30 



30 

3. 

Shannukha Nandi 

30 



30 

4. 

Nelllthorlal 

50 



50 

5. 

Kundah Ultimate 

160 



160 

6. 

Upper Pandlyar 

40 



40 






Annexure - 2.2/4 
Cont.SR(D4) 


Capacity Benefits During (MH> 

SI. Name of the I.C. --—-——— 

No. Project (MW) 7th Plan 8th Plan 9th Plan 

(1985-90) (1990-95) (1995-2000) 


7. 

Lover Moyar 

40 


40 

8. 

Paralyar 

25 

25 


9. 

Sathanur Dam 

20 

20 


10. 

Bhavanl Kattalal 

90 


90 


Sub-total: 

585 

145 

440 


Total Mev (Hydro): 


413 

4502 






Annexure - 2,2/5 

Cont.SR{D5) 


Capacity Benefita During (MW) 

SI. Name of the I.C. —------— 

No. Project (MW) 7th Plan 8th Plan 9th Plan 

(1985-90) (1990-95) (1995-2000) 


IHEBMAL PROJECTS 


A. 

SANCTIONED PROJECTS: 




ANDHRA PRADESH 




1. 

Vijayawada 

2x210 

210 

210 


Suh-total: 


210 

210 

KARNATAKA 




1. 

Ralchur 

2x210 

210 


2. 

Ralchur Ext 

1x210 


210 


Sub-total: 


210 

210 

TAMIL NADU 




1. 

Mettur 

2x210 

420 


2. 

Mettur Ext 

2x210 

210 

210 

3. 

North Madras 

3x210 


630 

4. 

Tutlcorln Ext 

2x210 

210 

210 


Sob-total: 


840 

1050 

CENTRAL SECTOR 




1. 

Ramagundam STPS 

3x200+1x500 

500 


2. 

Ramagundam St .-II 

2x500 

500 

500 

3. 

Neyvell 2nd M.Cut 

3x210 

630 


4. 

Neyveli 2nd M.Cut 
Ext. 

4x210 

210 

630 


Sub-total: 


1840 

1130 


Total sanctioned 

(Theraal) 

3100 

2600 





Annejcure - 2,2/6 

Cont•SR(D6) 

Capacity Benefits During (HW) 

SI. Name of the I.C. ———— ---— - 

No* Project (MW) 7th Plan 8th Plan 9th Plan 

(1985-90) (1990-95) (1995-2000) 


B. CEA CLEARED SCHEMES 
KARNATAKA 


1. Gas turbines 

4x30 

120 

Sub-total: 


120 

TAMIL KADD 



1. Basin Bridge.(Gas) 

3x30 

120 

Sub-total: 


120 

Total CEA cleared (Thermal) 

318* 


* Including benefits of 77.8 HW during 7th Plan period fron 
small thermal schemes. 


C. NEW PROJECTS 




ANDHRA PRADESH 




1. Madanur (Rayal- 

2x210+1x500 

420 

500 

Seema Region) 


500 

500 


2. Vljayawada-5 

3. Kallngapatnam 

1x500 

2x500 

500 

(Coastal) 




Sub-total: 


1420 

1000 

KARNATAKA 




1. Raichur-unlt 5 

1x500 

500 

lOOO 

2. Mangalore(Costal) 

2x210+2x500 

420 

Sub-total: 


920 

1000 

KEKALA 




1. KayakulamCCoastal) 

3x210 

630 

630 

2. New TPS (Coastal) 

3x210 


Sob-total: 


630 

630 






Annexure - 2.2/7 


Cont.SR(D7) 


Capacity Benefits During (MW) 

SI. Wane of the I.C. —----- 

No. Project (MW) 7th Plan 8th Plan 9th Plan 

(1985-90) (1990-95) (1995-2000) 


TAMIL RADD 


1. 

North Madras 2x210+2x500 

420 

1000 

2. 

St.II&III Ext. 



3. 

Cuddalore(Coastal) 5x210 

420 

630 

4. 

Kanyakumarl(Costal) 2x500 


1000 


Sub-total: 

840 

2630 

PONDICHESRT 



1. 

Pondicherry(Coastal)2x210 


420 


Sub-total: 


420 

CENTRAL SECTOR 



1. 

Neyveli-2nd M.C.Ext 4x210 

420 

420 

2. 

Neyveli - 3rd M.C. 3x500 

500 

1000 

3. 

Neyvell - 4th M.C. 3x500 


500 

4. 

Manguru STPS 4x500 

1000 

1000 

5. 

New STPS - (Coastal)2x500 


1000 


Sub-total: 

1920 

3920 


Total Rev (Tberaal): 

5730 

9600 






Annexure - 2.2/8 


SI. Name of the I.C. 

No. Project (MW) 


Cont.SR(D8) 


Capacity Benefits During (MW) 


7th Plan 8th Plan 9th Plan 
(1985-90) (1990-95) (1995-2000) 


NUCLEAR PROJECTS 
A. SANCTIONED PROJECTS; 


1. M.A.P.P. 2x235 

Sub-total sanctioned 
(Nuclear) 


c. NEW SCHEMES 


1. Kalga 

2x235 

2. NU-235 

2x235 

3. New-500 

2x500 

Sub-total New (Nuclear) 

Total (Nuclear) 



235 

235 


A70 



470 


500 

470 

970 

470 

970 






Annaxurt - 3.1/1 


Thertai Potttr Station* fc Coal Rtquirtatnt 
in th* Southtrn Region 


51. Nane 

No. 

State 

Total 

Capacity 

(nW) 

Coal Re 
(« 

1994-95 

^uirenent 

1999-2000 

Beyond 

2000 

Status 

Linkage 

1. Ranagundan 

STPS ^Central) 

flP 

600 

2.12 

2,12 

2.12 

Existing 

Godavari 

2. Kothagudam 

AP 

680 

2.90 

2.90 

2.90 

Existing 

Gadavan 

3. Raffiagundam 

AP 

62.5 

0,27 

0,27 

0,27 

Existing 

Godavari 

4. Vijayawada 

AP 

420 

1.83 

1.83 

1.33 

Existing 

Godavari 

5. Nellore 

AP 

30 

0.09 

0.09 

0.09 

Existing 

Godavari 

6. Vija/awada 
(Unit 35.4) 

AP 

420 

1,50 

1,50 

1.50 

On going 

Godavari 

7. Ramagundam STPS 
(Unit 4, 5 8e 6) 

AP 

1500 

4.71 

4.71 

4.71 

On going 

Godavari 

8. Nudannur 
(Unit 1 It 2) 

AP 

420 

1.50 

1.50 

1.50 

New 

Godavari 

♦?. Kaiingapatnaa 

AP 

1000 

- 

- 

3.48 

New 

Not Linked 

10. Vijayawada 
(Unit 5) 

AP 

500 

- 

- 

1.95 

New 

Not Linked 

11. Nudannur (unit 3 

) AP 

500 

- 

- 

1.95 

New 

Not Linked 

12. Hanuguru STPS 

AP 

2000 

- 

3.90 

7.80 

New 

Godavari 

13. Raichur 

Karnataka 420 

1.51 

1.51 

1.51 

Existing 

Godavari 

14. Raichur (Unit 3) 

)1 M 

210 

0.75 

0.75 

0.75 

On going 

Godavari 

15. Raichur (Unit 41 

n u 

210 

0.75 

0.75 

0.75 

On going 

Godavari 

^16. Hangalore 
(Unit 1,2) 

>1 » 

420 

1.25 

1,34 

1.34 

New 

Taicher 

17, Raichur 
(Unit 5,6) 

» n 

420 

- 

- 

1.50 

New 

Not Linked 

♦18. Nangalore 
(Unit 3,4) 

» If 

1000 

- 

- 

3.48 

New 

Not Linked 



10812.5 

19.18 

23.17 

39.43 






(Contd /....) 









Annaxurt *■ 3.1/2 


51. Name 

No. 

State Total 

Capacity 
(mW) 

Coal 

1994-9 

Reguirement 

(MT) 

5 1999-2000 

Beyond 

2000 

Status Linkage 

*19. Kayakulam 

Kerala 

420 

0.99 

1.34 

1.34 

New Talcher 

♦20. New TPS 

Kerala 

630 

- 

- 

2.01 

New Not Linked 

*21. Pondicherry 

Pondicherry 

420 

- 

- 

1.34 

New Not Linked 

♦22. New TPS 
(Central) 

Not known 

1000 

- 

- 

3.48 

New Not Linked 

23. Ennore 

Tamil Nadu 

450 

1.62 

1.62 

1.62 

Existing Godavari 

*24. Tuticorin 

Tamil Nadu 

630 

2.27 

2.27 

2.27 

Existing Ramganj 

♦25. Tuticorin Ext 
(Unit 4,5) 

Tamil Nadu 

420 

1.34 

1.34 

1.34 

On going Talcher 

2i. Mettur 

Tamil Nadu 

630 

2.25 

2.25 

2.25 

On going Godavari 

♦27. North Madras 

Tamil Nadu 

630 

2.01 

2.01 

2.01 

On going Talcher 

28. Mettur Ext. 

Tamil Nadu 

210 

0.67 

0.67 

0.67 

On going Godavari 

*29. North Madras 
(Unit 4,5) 

Tamil Nadu 

420 

- 

1.34 

1.34 

New Talcher 

*30. North Madras 
(Unit 6,7) 

Tamil Nadu 

1000 

- 

- 

3.48 

New Not Linked 

♦31. Cuddalore 

Tamil Nadu 

630 

- 

- 

2.01 

New Not Linked 

♦32. Kanyakumari 

U ft 

1000 

- 

- 

3.48 

New Not Linked 

TOTAL 

19302.5 

30.33 

36.01 

68.07 



* CoaBtal StatioDB. 

Source : Department oi Coal paper (July 1987). 


A 






ftnnexure - 3.2 


Coalfield viise Non-cokino coal deeand and availability in 1994-95 and 
1999-2000 (Kiiiion Tonnes). 


Coalfield 

1994-95 

Demand 

Utilities Others 

Total 

Produ¬ 

ction 

Deficit/ 

Surplus 

199^-2 
Demand 
(UtiI 1 t 1 es 
oni y 1 

000 

Produ¬ 

ction 

1. Hakum 

0.03 


1.>I3 

1.13 

2. Ou 

(t ] *». 5 4 

'5.23 

3.70 

2. Raniganj 

15.37 


i3.S‘j 

32.47 

27.3 m 

» -) 2.3 7 

1 t , 4. J 

45.44 

3. i’iugma-3di anpur 

4.?2 


3.2? 

5.21 

2. IV 

(-15.31 

4.92 

3.32 

4. !i a j m a h a 1 

il.42 


u. 1 0 

11.52 

10.50 

■' -) 1 )? 

IM . 

13.50 

j, J h a r 1 a 

7.'!h 


5.70 

13. 16 

9.31 

(-) 3.3 5 

7.73 

3.41 

6. G i r 1 ri 1 h 

0.4 


0.22 

' i 9 

0.7 7 

()*’*.’) 3 


- 

7. cokaro 

4.74 


3. ')‘i 

7,74 

3.24 

- f ! . 5' * 

^. 2 ’’ 

7. £j4 

3. South j*aranpura 

•J. 35 


^ 

J . *3 J 

3. ‘17 

^ ) i . jL 

' <. 3 5 

3.42 

9. North i'arcinpura 

13.21 


0 . 

17.46 

13.34 


26.47 

34.67 

10. Singrauli 

33, *.^3 


2. 2S 

35.34 

4 3. • 10 

‘>17.33 

47.33 

64. 10 

11. Patherkhera 

2.53 


U r 05 

2.63 

2.73 

( ^ MJ . 15 

2.53 

3.68 

12. Pench-Kanhan 

1.79 


i.3? 

3.13 

2.33 

(-}0.35 

1,77 

2.33 

13, iimrer 

1.53 


‘1.-2 

1.60 

1.34 

\ ) 0.2 4 

1.53 

1.34 

14. Famptee jiliwara 

5.-5 


u. 35 

5.40 

5.40 


5.05 

4.33 

15. Wardha Valley 

14.2B 


J , 39 

20.17 

15.77 

( -) 4.4 »J 

20.65 

21.77 

13. Central India 

7.42 


15.54 

22.76 

19.59 

(>3.37 

3.73 

13.75 

17, Korba 

13.77 


3.86 

22.03 

24.32 

>)2. 19 

23,94 

29.30 

13. Ib Valley 

10.91 


3.31 

14.72 

15.45 

(i 0.7 3 

20.31 

21.50 

19, Taicher 

9.53 


3,07 

17.60 

24.14 

\+)3.54 

20.15 

30.34 

20. Godavari 

24.30 


10.7? 

35.57 

32.00 

(-13.59 

30.26 

33.00 


Notes ; I. For 1994-95 there are ^ome variation in the d&fTiand pro 3 ectiDn as 
cofijpared to the figures given in phase-i report. The variance is due 
to revision of demand carried cut by department of coal. 

2. For 1999-2000, demand assessment for other sectors including captive 
power IS not available, 

Source : Department of coal paper (July 1937). 





Annexure - 3. 3 


GODAVARI VALLEY COALFIELD - PRODUCTION PLAN 


PRODUCTION <MT} 




1989-90 

INDICATIVE 

1994-95 

1999-2000 

1) 

EXISTING MINES 

11.29 

9.92 

8.50 

2) 

SANCTIONED PROJECTS 

9.41 

10.90 

10.60 

3) 

NEW PROJECTS 

3 • 30 

11.18 

18.90 


TOTAL 

24.00 

32.00 

38.00 

Details o-f New Projects 




1. 

RK - 7A 

0.23 

0.85 

1.00 

m 

PK 6 5< 7 • 

O. 12 

0.30 

0.64 

3. 

OC-II Rgm 

1.00 

2.00 

2.00 

4. 

OC-III Mng 

0 - 30 

0.42 

0.42 

5. 

OC-III Rgm 

0. 75 

2. 50 

2.50 


K a k s t y s 1 Vi 1A 

0.02 

0.02 

0.30 

7. 

Goieti 1^2 Reconst 

0.34 

U. Qd 

i.oo 

3. 

Khairagura 0/C 

O. a 0 

0-45 

0.50 

. 

rtedapal 1 i Ci/C 

0- 24 

1. 10 

1.25 

1 . 

PA. 1 1*^. 2 1 or^gwal 1 

O- 20 

0.S5 

0,85 

1 1. 

C^^ir^?luvr 1 2 

- 

0.25 

0,50 

12. 

Gautam Khani 0/C 

- 

0.50 

2.00 

13. 

Shaft EGoci-l hqtT 


0. 3C> 

1.50 

1^. 

Cher la 0/C 

- 

O. 20 

0.50 

13, 

Ka>’’'atya j..yi2H 

- 

0- 15 

0.50 

16. 

Dorli Block 

- 

O. 11 

0.50 

17. 

Srirampur 3'-: 3 longwall 


0. 10 

0.44 

18. 

Shaft Block II Rgm 


- 


19. 

kheiragura U/G Hine 


- 


20. 

K.Kii 2 A Longwall 


- 

2-50 

21. 

RK-5 Shaft Block 


— 



total 

3.30 

11. 18 

18.90 









Annexure - 3.4 


TALCHER COALFIELD - PRODUCTION PLAN 

PRODUCTION <MT> 




1989-90 

1994-95 

1999-2000 

1) 

EXISTING MINES 

1.44 

1.44 

1.44 

2 ) 

SANCTIONED PROJECTS 

4.70 

5.05 

5 • ^45 

3) 

NEW PROJECTS 

1.86 

17.65 

24.T.5 

TOTAL 

3 - 00 

.-4. 14 

'0.34 

Detail• of New Projects 




1. 

Nandira longwail 

0.36 

0.65 

'-1.35 


Kaiinga 0/C 

i - 05 

6. ».*0 

3. '.i/t 

■ 

Ananta Q/'C 

0. 45 

4. '00 

4.50 

4. 

Lingraj 0/C 

- 

4.00 

5.00 

5 • 

Gopalprasad 0/C 

- 

2.50 

5. 00 

6. 

Ananta U/G 

- 

0. 50 

i. 00 

_ 

TOTAL 

1.86 

17.65 

24. 35 











